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(54) WATERMARK EMBEDDING DEVICE. ITS METHOD. WATERMARK DETECTOR 
AND ITS METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide technology for suppressing unauthorized 
copy of an image by tele sink. 

SOLUTION: A display image output device 100 outputs a moving image and a still 
image as a display image. A display image projector 200 projects the display image 
outputted from the display image output device 1 00 on a screen 500. A watermark 
conversion image output device 300 generates a watermark image in which 
watermark information is arranged, generates and outputs a watermark conversion 
image in which the watermark information is converted into a state that it can not 
be visually recognized by performing specific conversion to the watermark image. A 
watermark conversion image projector 400 projects the watermark conversion image 
outputted from the watermark conversion image output device 300 on the screen 
500. The display image projected by the display image projector 200 and the 
watermark conversion image projected by the watermark conversion image projector 



400 are optically superimposed on the screen 500 and as a result, the watermark 
information is optically embedded in the display image. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

It is watermark embedding equipment which spaces through a display image and 
embeds information, 

Watermark embedding equipment characterized by superimposing optically said 
display image and the specific image containing said watermark image, and 
embedding said watermark information optically at said display image. 
[Claim 2] 

In watermark embedding equipment according to claim 1 , 

Said watermark information is watermark embedding equipment characterized by 
being contained in said specific image in the condition that it must have been 
recognized visually. 
[Claim 3] 

In watermark embedding equipment according to claim 1 or 2, 

The display image projection section which projects said display image on a 



projected field, 

The specific image projection section which projects said specific image on said 

projected field, 

Preparation, 

Watermark embedding equipment characterized by superimposing said display image 
and said specific image optically in said projected field. 
[Claim 4] 

In watermark embedding equipment according to claim 1 or 2, 

The image display section which displays said display image on a screen, 

The specific image projection section which projects said specific image on said 

screen, 

Preparation, 

Watermark embedding equipment characterized by superimposing said display image 
and said specific image optically in said screen. 
[Claim 5] 

In watermark embedding equipment according to claim 1 or 2, 

The screen which can change the projected light according to said specific image, 

The display image projection section which projects said display image on said 

screen, 

Preparation, 

Watermark embedding equipment characterized by superimposing said display image 
and said specific image optically in said screen. 
[Claim 6] 

In watermark embedding equipment according to claim 5, 

Said screen is watermark embedding equipment characterized by modulating said 
light according to said specific image. 
[Claim 7] 

In watermark embedding equipment according to claim 5, 

Watermark embedding equipment characterized by copying said specific image at 
said screen. 
[Claim 8] 

In watermark embedding equipment according to claim 1 or 2, 

The image display section which displays said display image on a screen, 

The optical element to which the image light of said display image which has been 

arranged and was displayed on the front face of said screen is changed according to 

said specific image, 

Preparation, 

Watermark embedding equipment characterized by superimposing said display image 
and said specific image optically in said optical element. 
[Claim 9] 

In watermark embedding equipment according to claim 8, 

Said optical element is watermark embedding equipment characterized by having the 



light modulation element which modulates said image light according to said specific 

image. 

[Claim 10] 

In watermark embedding equipment according to claim 8, 

Said optical element is watermark embedding equipment characterized by having the 
transparency plate which penetrates said image light while said specific image is 
copied. 
[Claim 11] 

In watermark embedding equipment according to claim 1 or 2, 

The 1st image light generation section which generates the image light of said 

display image, 

The 2nd image light generation section which generates the image light of said 
specific image, 

The photosynthesis component which compounds the image light of said display 

image, and the image light of said specific image, 

Preparation, 

Watermark embedding equipment characterized by superimposing said display image 
and said specific image optically in said photosynthesis component. 
[Claim 12] 

In watermark embedding equipment according to claim 1 or 2, 

The image light generation section which generates one image light of said display 

image and said specific images, 

The optical element which generates the image light by which said image light was 
changed according to another side of said display image and said specific images, 
and said display image and said specific image were compounded, 
Preparation, 

Watermark embedding equipment characterized by superimposing said display image 
and said specific image optically in said optical element. 
[Claim 13] 

In the watermark embedding equipment of one publication of the arbitration of claim 
1 thru/or the claims 12, 

Said specific image is watermark embedding equipment characterized by having 
assumed the watermark image which arranges said watermark information and 
changes to be an image in a frequency domain, having performed inverse 
transformation from a frequency domain to the whole image, and being obtained to 
said watermark image. 
[Claim 14] 

It is watermark detection equipment which was displayed on the screen or was 
projected on the projected field, with which watermark information was embedded 
and which embeds and detects said watermark information from an image, 
The photography section which photos said embedding image displayed or projected, 
The detecting element which detects said watermark information from-said photoed 



embedding image, 

Preparation ******** detection equipment. 
[Claim 15] 

It is an approach for spacing through a display image and embedding information, 

(a) The process which prepares said display image, 

(b) The process which prepares a specific image including said watermark 
information, 

(c) The process which superimposes said display image and said specific image 
optically, and embeds said watermark information optically at said display image. 
The preparation ******** embedding approach. 

[Claim 16] 

In the watermark embedding approach according to claim 1 5, 

Said watermark information is the watermark embedding approach characterized by 
being contained in said specific image in the condition that it must have been 
recognized visually. 
[Claim 1 7] 

In the watermark embedding approach according to claim 1 5 or 1 6, 
Said process (c), 

The process which projects said display image on a projected field, 
The process which projects said specific image on said projected field where said 
display image is projected, and superimposes said display image and said specific 
image optically, 

The ****** watermark embedding approach. 
[Claim 18] 

In the watermark embedding approach according to claim 1 5 or 16, 
Said process (c), 

The process which displays said display image on a screen. 

The process which projects said specific image on said screen on which said display 
image is displayed, and superimposes said display image and said specific image 
optically, 

The ****** watermark embedding approach. 
[Claim 19] 

In the watermark embedding approach according to claim 15 or 16, 
Said process (c), 

The process which projects said display image on a projected field, 

The process which the image light of said projected display image is changed in said 

projected field according to said specific image, and superimposes -said display image 

and said specific image optically, 

The ****** watermark embedding approach. 

[Claim 20] 

In the watermark embedding approach according to claim 15 or 16, 
Said process (c), 



The process which displays said display image on a screen, 
The process which the image light of said displayed display image is changed 
according to said specific image, and superimposes said display image and said 
specific image optically, 

The ****** watermark embedding approach. 
[Claim 21] 

In the watermark embedding approach according to claim 1 5 or 1 6, 
Said process (c), 

The process which generates the image light of said display image. 

The process which generates the image light of said specific image, 

The process which compounds the image light of said display image, and the image 

light of said specific image, and superimposes said display image and said specific 

image optically, 

The ****** watermark embedding approach. 
[Claim 22] 

In the watermark embedding approach according to claim 1 5 or 1 6, 
Said process (c), 

The process which generates one image light of said display image and said specific 
images, 

The process which said image light is changed according to another side of said 
display image and said specific images, generates the image light by which said 
display image and said specific image were compounded, and superimposes said 
display image and said specific image optically, 
The ****** watermark embedding approach. 
[Claim 23] 

In the watermark embedding approach of one publication of the arbitration of claim 
15 thru/or the claims 22, 
Said process (b), 

The watermark embedding approach including the process which performs inverse 
transformation from a frequency domain to the whole image to said watermark image, 
assuming the watermark image which arranges said watermark information and 
changes to be an image in a frequency domain, and obtains said specific image. 
[Claim 24] 

It is the watermark detection approach which was displayed on the screen or was 

projected on the projected field to have embedded [ which embeds and detects said 

watermark information from an image ] watermark information, 

The process which photos said embedding image displayed or projected. 

The process which detects said watermark information from said photoed embedding 

image, 

The preparation ******** detection approach. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the technique for spacing through the display image 

displayed on a screen or a screen, and embedding information. 

[0002] 

[Description of the Prior Art] 

Conventionally, the copy guard of various classes, such as a micro vision and a color 
stripe, is given to the image recorded on the video tape, DVD, etc., and the image 
broadcast by CS broadcasting etc., and the illegal copy of these images is prevented 
in it. 
[0003] 

However, in recent years, the illegal copy of an image has come to be made by 
photoing directly the image projected on the screen in the movie theater etc., and 
the image currently displayed on screens, such as television, using a video camera, a 
digital camera, etc., for example as indicated by the following nonpatent literature 1 . 
Generally such an action is called a tele sink {or screener). It is because a display 
image can be photoed and recorded now by high definition by the advance of a 
projection technique, a display device, a motion picture camera machine, etc., etc. as 
a background to which the illegal copy of the image by the tele sink is carried out. 
[0004] 

[Nonpatent literature 1] 

U.S. FrontLine Release Date:2002/05/24 ""Episode II" before the pirate video 
(before) - release which carries out network propagation" (http://www.usfl.com/) 
[0005] 

[Problem(s) to be Solved by the Invention] 

The copy guard described above to the illegal copy of the image by such tele sink is 
powerless. The image with which it did not pass over the technique of a copy -guard 
on the technique of preventing the illegal copy of the image between devices, such 
as a playback device, an image transcription device, or a receiver, an image 
transcription device, but these copy guards were given is because a limit will not be 
given at all to the display image once it will be displayed on a screen, a screen, etc. 
in order that people may see by the eye, but it can copy freely. 
[0006] 

Therefore, it has been a technical problem how the illegal copy of the image by such 

tele sink is controlled. 

[0007] 

Then, the purpose of this invention solves the technical problem of the above- 
mentioned conventional technique, and is to offer the technique for controlling the 



illegal copy of the image by the tele sink. 
[0008] 

[The means for solving a technical problem, and its operation and effectiveness] 
In order to attain a part of above-mentioned purpose [ at least ], it is watermark 
embedding equipment which spaces the watermark embedding equipment of this 
invention through a display image, and embeds information, 

Let it be a summary to superimpose optically said display image and the specific 
image containing said watermark image, and to embed said watermark information 
optically at said display image. 
[0009] 

In this specification, a display image is an image which should be protected from the 
illegal copy by the tele sink, and various static images, such as various dynamic 
images, such as a movie and animation, a photograph, a graphic, and comics, are 
contained. 
[0010] 

Various information, such as an alphabetic character and a graphic form, is included 
in watermark information. Moreover, a specific image is not asked about the ability 
not to ask visible and invisibility and to be recognized, but watermark information 
should just be included in it. For example, an image, a watermark resolution picture 
acquired by performing predetermined transform processing to the watermark image 
which has arranged watermark information are included by spacing. 
[0011] 

In this invention, since it spaces through a specific image and information is included, 
by superimposing a display image and its specific image optically, as a result, it 
spaces through a display image and information is embedded optically. 
[0012] 

Then, when [ which embedded and projected the image on the screen or the 
screen ] it does in this way, it spaces through the image obtained by superimposing 
optically, i.e., a display image, and information is embedded optically, even if the 
image is photoed and recorded with a video camera, a digital camera, etc. and the 
illegal copy of the image by the tele sink is performed, watermark information is 
embedded in the recorded image. Therefore, even when the image copied illegally 
with the tele sink is distributed unjustly, the image copied illegally can be easily 
discovered and pursued by [ which space and detects information ] having been 
embedded in the image. 
[0013] 

In the watermark embedding equipment of this invention, 

As for said watermark information, it is desirable to be contained in said specific 

image in the condition that it must have been recognized visually. 

[0014] 

Even when were contained in such the condition, and a display image and a specific 
image can make watermark information the condition that it must have been 



recognized visually, also in the embedding image obtained by superimposing optically 
and project the embedding image on a screen or a screen, it is not made to notice 
that watermark information is embedded to those who see. 
[0015] 

In the watermark embedding equipment of this invention. 

The display image projection section which projects said display image on a 

projected field, 

The specific image projection section which projects said specific image on said 

projected field. 

Preparation, 

You may make it superimpose said display image and said specific image optically in 

said projected field. 

[0016] 

Thus, in a projected field, both images can be optically superimposed by projecting a 

display image and a specific image on the same projected field. 

[0017] 

In addition, the direction projected on a projected field is good even from a tooth 
back even from a front face. Moreover, as for a projected field, a flat surface, a 
curved surface, a concave convex, etc. do not ask the class. Moreover, the display 
image projection section and the specific image projection section may be one. and 
may be another object. 
[0018] 

In the watermark embedding equipment of this invention. 

The image display section which displays said display image on a screen, 

The specific image projection section which projects said specific image on said 

screen, 

Preparation, 

You may make it superimpose said display image and said specific image optically in 

said screen. 

[0019] 

Thus, in a screen, both images can also be optically superimposed on the screen on 

which the display image is displayed by projecting a specific image. 

[0020] 

In addition, the image display section and the specific image projection section may 

be one, and may be another object. 

[0021] 

In the watermark embedding equipment of this invention, 

The screen which can change the projected light according to said specific image, 
The display image projection section which projects said display image on said 
screen. 
Preparation. 

You may make it superimpose said display image and said specific image optically in 



said screen. 
{0022] 

Thus, in the screen, both images can also be optically superimposed by changing the 
light (image light) of the projected image on the screen on which the display image 
was projected according to a specific image. 
[0023] 

In this specification, image light means the light which can form an image. 
[0024] 

In addition, the direction projected on a screen is good even from a tooth back even 
from a front face. Moreover, as for a screen side, a flat surface, a curved surface, a 
concave convex, etc. do not ask the class. Moreover, a screen and the display image 
projection section may be one, and may be another object. 
[0025] 

You may make it modulate said light on said screen in the watermark embedding 

equipment of this invention according to said specific image. 

[0026] 

Thus, the projected image light can be changed by becoming irregular according to a 

specific image according to a specific image. 

[0027] 

In the watermark embedding equipment of this invention, said specific image may be 

made to be copied by said screen. 

[0028] 

Thus, when the specific image was copied by the screen and a display image is 
projected on a screen, the copied specific image can affect the projected image light, 
and can change image light. 
[0029] 

In the watermark embedding equipment of this invention, 

The image display section which displays said display image on a screen, 

The optical element to which the image light of said display image which has been 

arranged and was displayed on the front face of said screen is changed according to 

said specific image, 

Preparation, 

You may make it superimpose said display image and said specific image optically in 

said optical element. 

[0030] 

In the front face of a screen, both images can also be optically superimposed in the 
light modulation element by changing the image light of the displayed display image 
according to a specific image. 
[0031] 

In addition, the image display section and an optical element may be one, and may be 

another object. 

[0032] 



You may make it said optical element equipped with the light modulation element 
which modulates said image light according to said specific image in the watermark 
embedding equipment of this invention. 
[0033] 

Thus, a light modulation element can change the image light of the displayed display 
image by becoming irregular according to a specific image according to a specific 
image. 
[0034] 

While said specific image is copied, you may make it said optical element equipped 
with the transparency plate which penetrates said image light in the watermark 
embedding equipment of this invention. 
[0035] 

Thus, by making the image light of the displayed display image penetrate with the 
transparency plate with which a specific image is copied, the specific image copied 
can affect image light and can change image light. 
[0036] 

In the watermark embedding equipment of this invention, 

The 1st image light generation section which generates the image light of said 
display image. 

The 2nd image light generation section which generates the image light of said 
specific image, 

The photosynthesis component which compounds the image light of said display 

image, and the image light of said specific image, 

Preparation, 

You may make it superimpose said display image and said specific image optically in 

said photosynthesis component. 

[0037] 

Thus, in the photosynthesis component, both images can also be optically 
superimposed by compounding the image light of a display image, and the image light 
of a specific image by the photosynthesis component. 
[0038] 

In addition, mutually, the 1 st image light generation section, the 2nd image light 
generation section, and a photosynthesis component may be in the same case, and 
may be in a separate case. 
[0039] 

In the watermark embedding equipment of this invention, 

The image light generation section which generates one image light of said display 
image and said specific images, 

The optical element which generates the image light by which said image light was 
changed according to another side of said display image and said specific images, 
and said display image and said specific image were compounded, 
Preparation, 



You may make it superimpose said display image and said specific image optically in 

said optical element. 

[0040] 

Thus, in an optical element, both images can also be optically superimposed by the 
optical element by changing one image light among a display image and said specific 
image according to the image of another side, and generating the compounded image 
light. 
[0041] 

In addition, mutually, the image light generation section and an optical element may 

be in the same case, and may be in a separate case. 

[0042] 

In the watermark embedding equipment of this invention. 

Said specific image performs inverse transformation from a frequency domain to the 
whole image to said watermark image, assuming the watermark image which arranges 
and grows into the location of a request of said watermark information to be an 
image in a frequency domain, and you may make it obtain it. 
[0043] 

thus, specific image **** — by things, in a specific image, watermark information is 
distributed by the whole image at homogeneity, and watermark information can be 
changed into the condition that it must have been recognized visually. 
10044] 

In addition, the above-mentioned thing to realize in the mode as approach invention 
of the watermark embedding approach etc. is also possible for this invention, without 
spacing and restricting to the mode of equipment invention, such as embedding 
equipment. 
[0045] 

[Embodiment of the Invention] 

Hereafter, the gestalt of operation of this invention is explained in order of the 
following based on an example. 

A. The 1 st example : 

A-1. Watermark resolution picture output : 
A-2. Watermark detection : 

B. The 2nd example : 

C. The 3rd example : 

D. The 4th example : 

E. The 5th example : 

F. The 6th example : 

G. The 7th example : 

H. The 8th example : 

I. The 9th example : 
J. The 10th example : 
K. The 1 1th example : 



L. The 1 2th example : 
M. The 1 3th example : 
N. The 14th example : 
O. The 15th example : 
P. Modification : 
[0046] 

A. The 1 st example : 

Drawing 1 is the perspective view showing the watermark embedding equipment as 
the 1st example of this invention. As shown in drawing 1 . the watermark embedding 
equipment 10 of this example is equipped with the display image output unit 100 for 
outputting a display image, the display image projection arrangement 200 for 
projecting a display image on a screen 500, the watermark resolution picture output 
unit 300 that generates and outputs a watermark resolution picture, and the 
watermark resolution picture projection arrangement 400 for projecting a watermark 
resolution picture on a screen 500. 
[0047] 

The display-image output unit 100 consists of the DVD player, the video tape 
recorder, or the tuner, and outputs static images, such as dynamic images, such as a 
movie and animation, and a photograph, as a display image. The image currently 
recorded on DVD, the video tape, etc. is specifically reproduced, or terrestrial 
broadcasting, CS broadcasting, BS broadcast, etc. are received, an image is restored, 
a display image is acquired, and it outputs as an analog or a digital video signal. 
{0048] 

It consists of the projector, and connects with the display-image output unit 100, 
and the display-image projection arrangement 200 projects on a screen 500 the 
display image outputted from the display-image output unit 1 00. The video signal 
outputted from the display image output unit 1 00 is specifically inputted, and optical 
modulation elements, such as a liquid crystal panel and DMD {digital micro mirror 
device: trademark of Texas Instruments, Inc.), are driven with the video signal. And 
by penetrating or reflecting the light from the light source by the optical modulation 
element, the light is modulated according to the above-mentioned video signal, and 
expansion projection of the image light after a modulation is carried out according to 
projection optical system at a screen 500. 
[0049] 

On the other hand, the watermark resolution picture output unit 300 consists of the 
computer etc., by [ which have arranged watermark information ] spacing, generating 
an image and performing predetermined conversion to the watermark image, 
generates the watermark resolution picture which changed watermark information 
into the condition that it must have been recognized visually, and outputs the 
watermark resolution picture as an analog or a digital video signal. In addition, the 
back explains the approach of concrete generation in more detail. 
[0050] 



It consists of the projector like the display-image projection arrangement 200, and 
connects with the watermark resolution picture output unit 300, and the watermark 
resolution picture projection arrangement 400 projects on a screen 500 the 
watermark resolution picture outputted from the watermark resolution picture 
output unit 300. 
[0051] 

Therefore, the embedding image where watermark information was embedded as an 
image which was projected by the display image projected by the display image 
projection arrangement 200 on the screen 500 and the watermark resolution picture 
projection arrangement 400, and which it will space, will be optically superimposed 
on an resolution picture and **, and spaces through a display image as a result, and 
information is optically embedded, and is finally projected on a screen 500 can be 
obtained. 
[0052] 

A-1. Watermark resolution picture output : 

Drawing 2 is the block diagram showing the configuration of the watermark 
resolution picture output unit 300 in drawing 1 . The watermark resolution picture 
output unit 300 consists of the computer as it was mentioned above, and it is 
equipped with the information, the generated hard disk drive unit 314 which spaces 
and stores an resolution picture, and the bus 316 which connects each of these 
elements which should be embedded with CPU302, ROM304 and RAM306, the input 
device 308 that consists of a keyboard, a pointing device, etc., the display 310 which 
consists of a liquid crystal display etc.. and the external output unit 312 for 
outputting a video signal etc. outside mainly by spacing. In addition, various kinds of 
interface circuitries are omitted in drawing 2 . Moreover, the external output unit 312 
is connected to the watermark resolution picture projection arrangement 400 of 
drawing 1 . 
[0053] 

The computer program for realizing each function of the watermark image generation 
section 350, the marker grant section 352, the multiplication section 354, the virtual 
pixel addition section 356, the reverse discrete cosine transform -flDCT) section 358, 
and the virtual pixel removal section 360 is stored in RAM306. When CPU302 
performs this computer program, the function of these each part 350-360 is realized. 
[0054] 

Such a computer program is offered with the gestalt recorded on the record medium 
(not shown) which a flexible disk, CD-ROM, etc. can computer read. A computer 
reads a computer program in the record medium, and transmits it to RAM306 
directly through a hard disk drive unit 314. Or you may make it supply the above- 
mentioned computer program to a computer through a communication line {not 
shown) from the server on a computer network (not shown) etc. 
[0055] 

In this specification, a computer is a concept containing hardware and operation 



system, and means the hardware which operates under control of operation system. 
Moreover, operation system is unnecessary, and when it seems that hardware is 
operated by the application program independent or the firmware independent, the 
hardware itself is equivalent to a computer. Hardware is equipped with CPU and the 
means for reading the computer program recorded on the record medium at least. 
The computer program contains in such a computer the program code which realizes 
the function of each part of the above. In addition, a part of above-mentioned 
function may be realized by not an application program but operation system. 
[0056] 

Moreover, as a "record medium", computers, such as internal storage {memory, 
such as RAM and ROM) of the printed matter with which signs, such as a flexible 
disk, CD-ROM and a magneto-optic disk, an IC card, a ROM cartridge, a punch card, 
and a bar code, were printed, and a computer, and external storage, can use the 
various media in which read is possible. 
[0057] 

Then, the watermark resolution picture generation processing in the watermark 
resolution picture output unit 300 is explained. Drawing 3 is a flow chart which 
shows the procedure of the watermark resolution picture generation processing 
which the watermark resolution picture output unit 300 performs. 
[0058] 

First, the watermark image generation section 350 realized by CPU302 reads the 
watermark information stored in the hard disk drive unit 314, and generates the 
watermark image which has arranged the watermark information {step S102 of 
drawing 3 ). for example, when spacing the bit information which changes a character 
string (a digit string is also included) into 0 and 1 , and is acquired and considering as 
information, the bit information was graphic-form-ized and it has arranged in the 
desired location — it spaces and an image is generated. Moreover, in spacing a logo 
mark and considering as information for example, it generates the watermark image 
which has arranged the logo mark in the desired location. 
[0059] 

He is trying for magnitude to consist of a MxN pixel as a watermark image. In this 
example, subsequent watermark resolution picture output processing is performed, 
assuming such a watermark image to be an image in the frequency domain obtained 
by the discrete cosine transform (DOT). 
[0060] 

Generally, to a two-dimensional discrete value like image data, two-dimensional DCT 
can be used as DCT and it is expressed with a formula (1). 
[0061] 
[Equation 1] 
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[0062] 

Here, G (m, n) is image data and D (u, v) is a DCT multiplier (frequency component). 
[0063] 

Drawing 4 is the explanatory view showing the frequency component generally 
obtained by DCT. In the frequency component (DCT multiplier) shown in drawing 4 , 
the component located in an upper left point is called a direct-current <DC) 
component, and specifies the whole amount of energy. Moreover, other frequency 
components are arranged in order of a low-frequency component, an inside cycle 
component, and a high frequency component as it keeps away from DC component. 
And the component of the same frequency is arranged on the same radii centering 
on DC component. Among these frequency components, a low-frequency 
component specifies the rough form of an image, and it specifies the details of an 
image as it becomes a RF. 
[0064] 

Then, he is trying for the watermark image generation section 350 to arrange the 
graphic-form-ized bit information and a logo mark in the watermark information 
arrangement field (shadow area) which extends along with the radii centering on an 
upper left point (that is, equivalent to DC component), as shown in drawing 5 . 
[0065] 

Drawing 5 is the explanatory view showing a watermark information arrangement 
field and a marker's location given like the after-mentioned. That is, as shown in 
drawing 5 , a watermark information arrangement field is a field equivalent to a low- 
frequency component or an inside cycle component, and is the field inserted into 
two radii centering on an upper left point (that is, equivalent to DC component). 
[0066] 

In drawing 5 , one mass of uv coordinate will be spaced from an upper left point, 
supposing it is 64x64 pixels, and the distance r1 to an information arrangement field 
is the distance for 1 06 pixels. 
[0067] 

Drawing 6 is the generated explanatory view in which spacing through and showing 
an example of an image. As shown in drawing 6 , bit information (watermark 
information) is graphic-form-ized, and it is arranged so that it may space and may 
be located as much as possible in an information arrangement field on the same radii 



shown in drawing 5 centering on an upper left point (that is, equivalent to DC 
component). In addition, one bit information is graphic-form-ized by the block of the 
magnitude of 3x3 pixels, and brightness B (however, B> 0). 
[0068] 

Generally, in the frequency component obtained by DCT, since level is low as 
compared with a low-frequency component or an inside cycle component, in case a 
high frequency component generates a watermark image, when watermark 
information is arranged to the field equivalent to a high frequency component, it has 
an embedded possibility of spacing and causing image quality degradation using 
information, in the embedding image finally obtained. Moreover, the location to 
arrange will be restricted, in order to space through the field equivalent to a high 
frequency component and to arrange information so that image quality may not be 
affected. Moreover, since watermark information will be arranged sparsely for this 
reason, that detection becomes difficult when [ which it spaces and detects 
information ] embedded from an embedding image. On the other hand, in this 
example, since watermark information is arranged to the watermark information 
arrangement field equivalent to not the field equivalent to a high frequency 
component but a low-frequency component, or an inside cycle component as 
mentioned above, there are few possibilities of causing the above image quality 
degradation. 
[0069] 

Next, it spaces and the marker grant section 352 gives a marker to the generated 

position in an image (step S104). 

[0070] 

As shown in drawing 5 , supposing it is 64x64 pixels about one mass of uv coordinate, 
a marker will be stationed in the location of = (u, vM64 64). In addition, the distance 
r2 from an upper left point to this marker is the distance for 90 pixels. Therefore, 
the ratios r1/r2 of the distance r1 from an upper left point to a bit information 
arrangement field and the distance r2 to a marker are set to 1 .1 8. 
[0071] 

Drawing 7 is the explanatory view showing an example of the watermark image after 
giving a marker. As shown in drawing 5 and drawing 7 , magnitude is 2x2 pixels and, 
as for the marker, brightness serves as kxB (however, k>=1) to brightness 6 of the 
above-mentioned bit information. 
[0072] 

When geometric deformation is added to an embedding image so that it may mention 
later since it sets to this example and he is trying to give a marker to the position in 
a watermark image in this way, it becomes possible to become [ what kind of 
deformation was added and ] possible to detect easily, as a result to search the 
location of bit information (watermark information) easily. 
[0073] 

Next, the multiplication section 354 carries out the multiplication of the value of the 



random-number sequence prepared beforehand to the value of each pixel of a 
watermark image one by one (step S106), and adjusts the brightness direction about 
all the pixels of a watermark image. In addition, the random-number sequence which 
has MxN random-number values which take which [ 0 or / of 1 ] value as a random- 
number sequence is used. 
[0074] 

Drawing 8 is the explanatory view showing an example of the watermark image after 
adjusting the brightness direction by the random-number sequence. As shown in 
drawing 8 , the whole watermark image is arranged almost equally [ white and black ] 
by adjusting the brightness direction by the random-number sequence. Moreover, 
also in the parts of bit information and a marker, black comes to mingle with a 
certain extent and white. 
[0075] 

In this example, since it spaces using a random-number sequence in this way and is 
made to adjust the brightness direction about all the pixels of an image, in the 
embedding image finally obtained, it can control the level of a specific frequency 
changing with existence of bit information and a marker sharply, and causing image 
quality degradation. 
[0076] 

Then, the virtual pixel addition section 356 adds the pixel of an insufficient part 
virtually so that the magnitude of a watermark image may turn into magnitude set up 
beforehand (step S108). 
[0077] 

for example, — since the magnitude of a watermark image is N pixel in the direction 
of u in a MxN pixel, i.e., drawing 5 , at M pixel and the direction of v as it was 
mentioned above when the above-mentioned magnitude set up beforehand is a 
2nx2npixel (however, n two or more integers, M, N<=2n) — the direction of u — 2 n- 
M pixel and the direction of v — 2 n-N pixel — insufficient. Then, the pixel of these 
insufficient parts is added virtually and a L pixels, i.e., a magnitude [ of 2n ] x2n pixel, 
image is obtained as a new watermark image in the direction of u, and the direction 
of v, respectively. 
[0078] 

Drawing 9 is the explanatory view showing an example of the watermark image after 
the pixel was added virtually. As shown in drawing 9 , the watermark image is the 
image of a magnitude [ of 2n ] x2n a pixel of a square by having added the pixel 
virtually. 
[0079] 

Next, without dividing an image into a block to this watermark image, assuming that 
it is an image in the frequency domain obtained by OCT as this watermark image 
was mentioned above, the IDCT section 358 gives a reverse discrete cosine 
transform (IDCT) to the whole image, spaces the image in a space field, and obtains 
it as an resolution picture (step S112). 



[0080] 

Drawing 10 is the explanatory view which was obtained by 1DCT and in which 
spacing through and showing an example of an resolution picture. As shown in 
drawing 10 , the bit information arranged on the same radii centering on an upper left 
point is distributed by the whole image by having given IDCT at homogeneity. In this 
way, the watermark resolution picture which changed watermark information {bit 
information) into the condition that it must have been recognized visually can be 
acquired by giving IDCT as predetermined conversion to a watermark image. 
[0081] 

In this example, when giving IDCT to a watermark image, the conversion algorithm 
which calculates by making 2n pixel into a unit is used. Therefore, when the 
magnitude of a watermark image does not fulfill the magnitude [ of 2n ] x2n pixel set 
up beforehand, as mentioned above, count in IDCT can be easily performed by 
adding the pixel of an insufficient part virtually in step S108, and considering as the 
image of a magnitude [ of 2n ] x2n a pixel of a square. 
[0082] 

in addition, count [ in / considering a watermark image as an image of a magnitude / 
of 2m / x2n pixel / for example, / (however, m and n two or more integers, m!=n) 
rectangle / IDCT ] since the conversion algorithm is calculating IDCT for 2n pixel as 
a unit — a certain extent, although it can carry out easily As mentioned above, 
count in IDCT can be performed now still more easily by considering as the image of 
a 2nx2n a pixel of a square. 
[0083] 

Moreover, in this example, in case IDCT is given to a watermark image, in order to 
give IDCT to the whole image, without dividing an image into a block, in the former, 
amendment of locations, such as a block needed when [ which it spaced and 
extracted information ] embedded, or a configuration becomes unnecessary. 
Therefore, since the advanced matching processing for amending the gap of 
locations, such as a block, and a configuration by the deformation is unnecessary in 
this example even if it embeds and a geometry change is added to an image so that 
it may mention later, bit information can be extracted easily. 
[0084] 

Moreover, in case IDCT is given to a watermark image, in order to give IDCT to the 
whole image, without dividing an image into a block, the whole image can be made to 
distribute bit information (watermark information) to homogeneity as compared with 
the case where it divides into a block. 
[0085] 

Finally, the virtual pixel removal section 360 removes the pixel virtually added at 

step S1 08 (step S1 14). 

[0086] 

That is, virtually, 2 n-M pixel is removed in the direction of u, 2 n-N pixel and the 
pixel these-added from the embedding image since it added, respectively are 



removed in the direction of v, and the image of the same magnitude as the original 

magnitude MxN pixel is obtained as a final watermark resolution picture. 

[0087] 

In this example, since he is trying to remove the pixel added virtually in this way, an 
unnecessary pixel does not remain in the embedding image finally obtained. In 
addition, since the embedded bit information is distributed by the whole image by 
having given IDCT as it was mentioned above, even if it removes some pixels in this 
way, the embedded bit information is not lost. 
[0088] 

CPU302 stores in a hard disk drive unit 314 the watermark resolution picture 
generated by the above watermark resolution picture generation processings. And 
CPU302 is spaced from the hard disk drive unit 314, reads an resolution picture, 
outputs it to the external output unit 312, and the external output unit 312 spaces 
the watermark resolution picture as an analog or a digital video signal, and it outputs 
it to the resolution picture projection arrangement 400. 
[0089] 

Drawing 1 1 is the block diagram showing the configuration of the watermark 
resolution picture projection arrangement 400 in drawing 1 . The watermark 
resolution picture projection arrangement 400 consists of the projector as it was 
mentioned above, and it is mainly equipped with the light source 402, the light 
modulation element 404 which consists of a liquid crystal panel etc., the projection 
optical system 406, and the processing circuit 408. 
{0090] 

In addition, although optical elements other than light modulation element 404 also 
exist in drawing 1 1 in the optical path from the light source 402 to the projection 
optical system 406, it is omitted in order to simplify explanation. Moreover, although 
the light modulation element of transparency molds, such as a liquid crystal panel, is 
used, you may make it use the light modulation element of reflective molds, such as 
DMD, as a light modulation element 404 in drawing 1 1 . 
[0091] 

It spaces and the video signal of an resolution picture is inputted, and in the 
watermark resolution picture projection arrangement 400, after [ which performed 
various image processings to the video signal ] being outputted from the watermark 
resolution picture output unit 300, in the processing circuit 408, a light modulation 
element 404 is driven with the video signal. And by making the light from the light 
source 402 penetrate by the light modulation element 404, the light is modulated 
according to the above-mentioned video signal, and expansion projection of the 
image light after a modulation is carried out according to the projection optical 
system 406 at a screen 500. 
[0092] 

Therefore, on a screen 500, the display image projected by the display image 
projection arrangement 200 and the embedding image which was projected by the 



watermark resolution picture projection arrangement 400 and with which watermark 
information was embedded on the screen 500 by embedding information optically by 
spacing, being optically superimposed on an resolution picture and ** and spacing 
through a display image will project as mentioned above. 
[0093] 

In addition, since it spaces, and is influenced of an resolution picture and brightness 
changes, the thing which was projected by the watermark resolution picture 
projection arrangement 400, which projected and which space with a display image 
and adjusts the relative brightness of an resolution picture is desirable [ the display 
image projected by the display image projection arrangement 200 on the screen 
500 ] so that it may embed and an image may not become unnatural visually. This is 
the same also in the 2nd thru/or the 4th example mentioned later. 
[0094] 

Drawing 12 is the explanatory view showing an example of a display image. As shown 
in drawing 12 , a display image is a photograph which copied the Santa Claus doll, 
and is a static image. 
[0095] 

Drawing 13 is the explanatory view which was shown in the display image shown in 
drawing 12 , and drawing 10 , which spaced, superimposed the resolution picture 
optically on the screen 500, and was obtained and in which embedding at and 
showing an example of an image. As by spacing with the display image projected as 
mentioned above, and superimposing an resolution picture optically shows to drawing 
13 , although the image quality of the embedding image projected on a screen 500 
deteriorates slightly as compared with the case where only a display image is 
projected, it can be certainly embedded in the condition that watermark information 
cannot be recognized visually, to the display image projected on a screen 500. 
[0096] 

Therefore, even if the illegal copy of the image embed, photo and record an image 
with a video camera, a digital camera, etc., and according to a tele sink which carried 
out in this way and was projected on the screen 500 is performed, watermark 
information is embedded in the recorded image. Therefore, even when the image 
copied illegally with the tele sink is distributed unjustly, the image copied illegally-can 
be easily discovered and pursued by [ which space and detects information ] having 
been embedded in the image. 
[0097] 

Then, how to detect the watermark information currently embedded from the image 
photoed and recorded with the video camera, the digital camera, etc. is explained. 
[0098] 

A-2. Watermark detection : 

Drawing 14 is the block diagram in which spacing through as the 2nd example of this 
invention, and showing the configuration of detection equipment. Like the watermark 
resolution picture output unit 300 of drawing 2 . watermark detection equipment 600 



consists of the computer, and is equipped with CPU602, ROM604 and RAM606, the 
input device 608 that consists of a keyboard, a pointing device, etc., the display 610 
which consists of a liquid crystal display, CRT, etc., the external input equipment 612 
for inputting a video signal etc. from the exterior, the hard disk drive unit 614, and 
the bus 616 that connects each of these elements. In addition, various kinds of 
interface circuitries are omitted in drawing 14 . 
[0099] 

The computer program for realizing each function of the filtering section 650, the 
discrete cosine transform (DCT) section 652, the watermark information-search 
section 654, and the watermark information detecting element 656 is stored in 
RAM606. When CPU602 performs this computer program, the function of these each 
part 650-656 is realized. 
[0100] 

Moreover, the picture reproducer (not shown) which can reproduce and output 
images recorded on DVD or the video tape, such as a DVD player and a video tape 
recorder, is connected to external input equipment 612. The image copied unjustly 
shall be recorded on the DVD or video tape by [ which embed, and photos and 
records an image with a video camera, a digital camera, etc. ] having projected on 
the screen 500. 
[0101] 

If the image of the above-mentioned illegal copy to space and by which detection 
equipment 600 was reproduced with such picture reproducer is inputted through 
external input equipment 612, the watermark information currently embedded from 
the playback image will be detected. 
[0102] 

Drawing 15 is a flow chart which shows the procedure of the watermark detection 

processing which such watermark detection equipment 600 performs. 

[0103] 

First, the filtering section 650 realized by CPU602 performs filtering to a playback 
image (step S202). Specifically, filtering which spaces and removes a cycle 
component lower than an information arrangement field as shown in drawing 5 is 
performed from a playback image. 
[0104] 

Drawing 16 is the explanatory view showing an example of the playback image after 
filtering was performed. By performing the above filtering, as shown in drawing 16 . 
the image which removed the frequency component with comparatively high level 
(namely, DC component and the low-frequency component of the near) is obtained. 
[0105] 

In this example, since the frequency component with comparatively high level is 
removed by filtering from the playback image in this way before detecting bit 
information (watermark information), in case bit information is detected, it becomes 
possible to extract easily. 



[0106] 

Next, without dividing an image into a block to this playback image, the DCT section 
652 gives a discrete cosine transform <DCT) to the whole image, and obtains the 
image (watermark detection image) in a frequency domain {step S204). 
[0107] 

Drawing 17 is the explanatory view which was obtained by OCT and in which spacing 
through and showing an example of a detection image, as shown in drawing 17 , the 
bit information (watermark information) currently embedded was included by giving 
DCT to a playback image — it can space and a detection image can be obtained. 
[0108] 

Next, from a watermark detection image, the watermark information-search section 
654 detects a marker, and detects the geometry change to a playback image based 
on the condition of the marker who detected. And after performing amendment 
which cancels the detected geometry change to a watermark detection image, the 
location of bit information (watermark information) is searched {step S206). 
[0109] 

It spaces with a display image and an resolution picture is projected on a screen 500 
as mentioned above in this example, it superimposes optically, and the embedding 
image projected on the screen 500 tends to be photoed and recorded with a video 
camera, a digital camera, etc., the recorded image tends to be reproduced, and it is 
going to space from the playback image, and is going to detect information. However, 
in this way, when projection and its photography of an image are performed, a 
certain geometry change will be added to an image in that case. If such a geometry 
change is added to the image with which watermark information is embedded, since 
the location where watermark information exists has also changed from the original 
location, it becomes difficult to find watermark information. 
[0110] 

Then, he is trying to detect the geometry change added to the playback image in 

this example by detecting the marker who added as mentioned above. 

[0111] 

Drawing 18 , drawing 20 , and drawing 22 are the explanatory views showing an 
example of the playback image with which the geometry change was added, 
respectively, and drawing 19 , drawing 21 , and drawing 23 are the explanatory views 
showing an example of the watermark detection image obtained from drawing 18 , 
drawing 20 , and the playback image of drawing 22 , respectively. 
[0112] 

In the example shown in drawing 18 , the geometry change of expanding an image 
120% is added, and in this case, the marker is moving, as shown in drawing 19 . 
[0113] 

That is, when an image is expanded and it reduces, at the time of expansion, a 
marker moves to the upper left, and it moves to the lower right at the time of 
contraction. If distance from an upper left point to a marker is made into rZ' and the 



original distance is set to r2 in that case, a dilation ratio alpha will become alpha=r 2 
/ r2'. Therefore, it becomes possible to cancel the added geometry change using 
this dilation ratio alpha. 
[0114] 

In the example shown in drawing 20 , an image is expanded to a longitudinal direction 
(the direction of u) 1 20%, the geometry change of changing an aspect ratio is added, 
and in this case, the marker is moving, as shown in drawing 21 . 
[0115] 

That is, when the aspect ratio of an image is changed (i.e., when it expands only to a 
longitudinal direction like the above), a marker moves leftward. If distance <namely, 
coordinate location of the direction of u) from v shaft is made into r2u' and the 
original distance is set to r2u in that case, lateral dilation ratio alphau will become 
alphau=r2 u/r2u'. It becomes possible to cancel the added geometry change using 
this dilation ratio alphau. 
[0116] 

In the example shown in drawing 22 , the geometry change of rotating an image 30 
right-handed rotations is added, and in this case, a marker appears on [ two ] a 
concentric circle, as shown in drawing 23 . If an image is rotated to the 
circumference of reverse theta/2 times or <90-theta/2) whenever by considering 
the include angle made from an upper left point and two markers as whenever 
[ theta ] in that case, the added geometry change is canceled and the location of 
right bit information can be obtained. 
[0117] 

If the location of bit information (watermark information) is searched as mentioned 
above next, the watermark information detecting element 656 will space the graphic- 
form-ized bit information based on the retrieval result, and will detect it from a 
detection image (step S208). 
[0118] 

If the location of bit information (watermark information) is searched as mentioned 
above next, the watermark information detecting element 656 will space the graphic- 
form-ized bit information based on the retrieval result, and will detect it from a 
detection image (step S208). And CPU602 evaluates the bit information and acquires 
the original character string from the evaluated bit information. 
[0119] 

Thus, it can space and watermark detection equipment 600 can detect the 
watermark information currently embedded from the image which was shown in 
drawing 15 , and which was reproduced by picture reproducer by detection 
processing. Therefore, even when the image copied illegally with the tele sink is 
distributed unjustly, the image copied illegally can be easily discovered and pursued 
by detecting the watermark information currently embedded from the image in this 
way. 
[0120] 



In addition, in order that a third person may take care not to detect watermark 
information, you may make it change the watermark information which should be 
embedded by time amount in this example, although you may make it embed the 
information always same as watermark information. What is necessary is to prepare 
two or more watermark information in the watermark resolution picture output unit 
300, to generate a watermark resolution picture, respectively, to store in the hard 
disk drive unit 314, and just to switch beforehand, the watermark resolution picture 
which reads from a hard disk drive unit 314, spaces, and is outputted to the 
resolution picture projection arrangement 400 with a predetermined time interval for 
every different watermark information, in that case. 
[0121] 

The display image output unit 100 which outputs a display image in the above- 
mentioned example, Although the display image projection arrangement 200 which 
projects the display image, the watermark resolution picture output unit 300 which 
outputs a watermark resolution picture, and the watermark resolution picture 
projection arrangement 400 which projects the watermark resolution picture were 
constituted from separate equipment 2 of any equipments of these and any three 
equipments are unified, and it may be made to constitute, and all four equipments 
are unified and you may make it constitute. For example, the overhead projector 
(OHP) which projects the projector which projects a motion-picture film etc., the 
slide projector which projects a slide photograph etc., a graphic form, an alphabetic 
character, etc. as what unified and constituted the display image output unit 100 and 
the display image projection arrangement 200, a projector with a tuner, etc. are 
contained. 
[0122] 

Moreover, although the watermark information which records the image photoed with 
the video camera, the digital camera, etc. in the above-mentioned example, 
reproduces the recorded image with picture reproducer, inputs the playback image 
into 600, and is embedded from the playback image was detected This invention is 
not limited to this, inputs into watermark detection equipment 600 the image 
photoed with the video camera, the digital camera, etc. as it is, and you may make it 
detect the watermark information currently embedded from the photography image. 
[0123] 

B. The 2nd example : 

Now, in the above-mentioned example, space the video signal of the watermark 
resolution picture outputted from the watermark resolution picture output unit 300, 
input into the resolution picture projection arrangement 400, and it sets to the 
watermark resolution picture projection arrangement 400. Although light modulation 
elements, such as a liquid crystal panel and DMD, are driven, the light from the light 
source is modulated and he was trying to project a watermark resolution picture on 
a screen 500 with the video signal This invention is not what is limited to this. A 
watermark resolution picture beforehand Copy a transparent film, a transparent 



plate, or a lens by approaches, such as printing and baking, to the transparency plate 
which penetrates light, and reflecting plates which reflect light, such as a mirror, and 
it penetrates the light from the light source with the transparency plate to them. Or 
you may make it project a watermark resolution picture on a screen 500 by 
reflecting and projecting with the reflecting plate. 
[0124] 

Such an example is explained using drawing 24 . Drawing 24 is the block diagram 
showing the configuration of the watermark resolution picture projection 
arrangement used for the watermark embedding equipment as the 2nd example of 
this invention. The watermark resolution picture projection arrangement 700 is 
mainly equipped with the light source 402, the transparency plate 702 which copied 
the watermark resolution picture, and the projection optical system 406. 
[0125] 

Among these, the same number is attached about the same component as drawing 
1 1 , and the detailed explanation is omitted. Moreover, the transparency plate 702 
consists of the glass plate etc.. and is copied by [ which generated by the same 
approach as the 1st example based on watermark information ] spacing and printing 
an resolution picture on the glass plate. 
[0126] 

In addition, also in drawing 24 , in the optical path from the light source 402 to the 
projection optical system 406, optical elements other than transparency plate 702 
exist, and it is omitted in order to simplify explanation. 
[0127] 

In the watermark resolution picture projection arrangement 700, the watermark 
resolution picture copied by the transparency plate 702 is projected on a screen 500 
by making the light from the light source 402 penetrate with the transparency plate 
702, and carrying out expansion projection of the transmitted light according to the 
projection optical system 406. 
[0128] 

Therefore, on a screen 500, the display image projected by the display image 
projection arrangement 200 and the embedding image which was projected by the 
watermark resolution picture projection arrangement 700 and with which watermark 
information was embedded on the screen 500 by embedding information optically by 
spacing, being optically superimposed on an resolution picture and ** and spacing 
through a display image will project like the case of the 1st example. 
[0129] 

Therefore, even if the illegal copy of the image embed, photo and record an image 
with a video camera, a digital camera, etc., and according to a tele sink which carried 
out in this way and was projected on the screen 500 is performed, watermark 
information is embedded in the recorded image. Therefore, even when the image 
copied illegally with the tele sink is distributed unjustly, the image copied illegally can 
be easily discovered and pursued by [ which space and detects information ] having 



been embedded in the image. 
[0130] 

In addition, although the glass plate etc. was used, you may make it use a 
transparent film, a transparent plate, etc., and may make it use also [ lens ] as a 
transparency plate 702 in this example. Furthermore, it replaces with the 
transparency plate 702 and you may make it use reflecting plates, such as a mirror 
which copied the watermark resolution picture. In that case, to reflect the light from 
the light source 402 with the reflecting plate, and what is necessary is just made to 
carry out expansion projection of the reflected light according to the projection 
optical system 406. 
[0131] 

C. The 3rd example : 

Although the transparency plate and reflecting plate which copied the watermark 
resolution picture were immobilization in one sheet, they prepare two or more 
transparency plates and reflecting plates which copied a different watermark 
resolution picture, and you may make it switch them with a predetermined time 
interval in the above-mentioned example. 
[0132] 

Such an example is explained using drawing 25 . Drawing 25 is the perspective view 
showing the watermark embedding equipment as the 3rd example of this invention. 
As shown in drawing 25 , the watermark embedding equipment 12 of this example is 
equipped with the display image projection arrangement 800 for projecting a display 
image on a screen 500, and the watermark resolution picture projection arrangement 
850 for projecting a watermark resolution picture on a screen 500. In addition, in 
drawing 25 , the same number is attached about the same component as drawing 1 , 
and the detailed explanation is omitted. 
[0133] 

The display image projection arrangement 800 consists of the projector which 
projects a motion-picture film, and is projected on a screen 500 by using dynamic 
images, such as a movie and animation, as a display image. 
[0134] 

On the other hand, the watermark resolution picture projection arrangement 850 
consists of the slide projector which projects a slide image, and has the slide film of 
two or more sheets. A different watermark resolution picture is copied by each slide 
film, respectively. Namely, an resolution picture is copied by spacing by { which 
generated by the same approach as the 1 st example based on watermark 
information ] the ability being burned on a slide film, for example. The watermark 
resolution picture projection arrangement 850 projects on a screen 500 the 
watermark resolution picture copied by the slide film by making the light from the 
light source penetrate with the predetermined slide film of one sheet, and making it 
project according to projection optical system. 
[0135] 



Therefore, on a screen 500, the display image projected by the display image 
projection arrangement 800 and the embedding image which was projected by the 
watermark resolution picture projection arrangement 850 and with which watermark 
information was embedded on the screen 500 by embedding information optically by 
spacing, being optically superimposed on an resolution picture and ** and spacing 
through a display image will project. Therefore, even if the illegal copy of the image 
by the tele sink is performed, even when it will space through the recorded image, 
information will be embedded and the image copied illegally is distributed unjustly, 
the image copied illegally can be easily discovered and pursued by [ the / which 
spaces and detects information ] having been embedded. 
[0136] , 

Moreover, the watermark resolution picture projection arrangement 850 is a 
predetermined time interval, and switches the watermark resolution picture 
projected on a screen 500 by switching a slide film one by one. Consequently, since 
the watermark resolution picture on which it is superimposed on a screen 500 
changes, the watermark information embedded at a display image switches according 
to time amount. 
[0137] 

In addition, you may make it constitute from an OHP in this example instead of 
constituting the watermark resolution picture projection arrangement 850 from a 
slide projector. In this case, the watermark resolution picture projected on a screen 
500 can be switched by printing beforehand a watermark resolution picture which is 
different in two or more OHP forms, respectively, putting that printed OHP form on 
OHP again in order, and projecting it on it. 
[0138] 

D. The 4th example : 

Now, although it spaces with a display image in the above-mentioned example, an 
resolution picture is projected on a screen 500 from a front face and he was trying 
to make both superimpose optically, this invention is not limited to this, and it 
projects on a screen 500 from a tooth back, and you may make it make it 
superimpose optically. Or it spaces with a display image, one side is projected from a 
front face among resolution pictures, another side is projected from a tooth back, 
and you may make it make both superimpose optically. 
[0139] 

Such an example is explained using drawing 26 . Drawing 26 is the perspective view 
showing the watermark embedding equipment as the 4th example of this invention. 
As shown in drawing 26 , the watermark embedding equipment 14 of this example is 
equipped with the display image output unit 100, the display image projection 
arrangement 200, the watermark resolution picture output unit 300, and the 
watermark resolution picture projection arrangement 400. In addition, in drawing 26 , 
the same number is attached about the same component as drawing 1 , and the 
detailed explanation is omitted. 



[0140] 

In this example, as shown in drawing 26 , the display image output unit 100 and the 
display image projection arrangement 200 have been arranged to the front-face side 
of a screen 500, it spaced with the watermark resolution picture output unit 300, and 
the resolution picture projection arrangement 400 is arranged to the tooth-back side 
of a screen 500. 
[0141] 

And he spaces the watermark resolution picture which outputted the display image 
outputted from the display image output unit 1 00 from the watermark resolution 
picture output unit 300 to projecting on a screen 500 from a front face with the 
display image projection arrangement 200, and is trying to project on a screen "500 
from a tooth back with the resolution picture projection arrangement 400. 
[0142] 

Therefore, the embedding image where watermark information was embedded as an 
image which was projected from the display image projected from the front face on 
the screen 500 and the tooth back, and which it will space, will be optically 
superimposed on an resolution picture and **, and spaces through a display image, 
and information is optically embedded, and is finally projected on a screen 500 -can 
be obtained. Therefore, even if the illegal copy of the image by the tele sink is 
performed, even when it will space through the recorded image, information will be 
embedded and the image copied illegally is distributed unjustly, the image copied 
illegally can be easily discovered and pursued by [ the / which spaces and detects 
information ] having been embedded. 
[0143] 

In addition, in this example, the display image projection arrangement 200 is arranged 
to the front-face side of a screen 500. Instead of arranging the watermark resolution 
picture projection arrangement 400 to the tooth-back side of a screen 500 Arrange 
the display image projection arrangement 200 to the tooth-back side of a screen 
500, and the watermark resolution picture projection arrangement 400 is arranged to 
the tooth-back side of a screen 500. A display image is projected on a screen 500 
from a tooth back, a watermark resolution picture is projected on a screen 500 from 
a front face, and you may make it superimpose both optically on a screen 500. 
[0144] 

E. The 5th example : 

Now, you may make it make both superimpose optically by not limiting this invention 
to this, although it spaces with a display image in the above-mentioned example, an 
resolution picture is projected on a screen 500 with an image projection 
arrangement and he was trying to superimpose both optically on a screen 500, 
spacing with a display image, displaying one side among resolution pictures on a 
screen, and projecting another side on the screen. 
[0145] 

Such an example is explained using drawing 27 . Drawing 27 is the perspective view 



showing the watermark embedding equipment as the 5th example of this invention. 
As shown in drawing 27 , the watermark embedding equipment 16 of this example is 
equipped with the display image output unit 1 00 for outputting a display image, the 
image display device 900 for displaying a display image on a screen, the watermark 
resolution picture output unit 300 that generates and outputs a watermark 
resolution picture, and the watermark resolution picture projection arrangement 400 
for projecting a watermark resolution picture on the screen of an image display 
device 900. In addition, in drawing 27 , the same number is attached about the same 
component as drawing 1 , and the detailed explanation is omitted. 
[0146] 

It consists of CRT, the liquid crystal display, or the plasma display projector, and 
connects with the display image output unit 1 00, and an image display device 900 
displays on a screen the display image outputted from the display image output unit 
100. 
[0147] 

On the other hand, the watermark resolution picture projection arrangement 400 
projects on the screen of an image display device 900 the watermark resolution 
picture outputted from the watermark resolution picture output unit 300. 
[0148] 

Therefore, the embedding image where watermark information was embedded as an 
image which was projected by the display image displayed by the image display 
device 900 on the screen of an image display device 900 and the watermark 
resolution picture projection arrangement 400, and which it will space, will be 
optically superimposed on an resolution picture and **, and spaces through a display 
image as a result, and information is optically embedded, and is finally projected on 
the screen can be obtained. 
[0149] 

In addition, on the screen of an image display device 900, since it spaces, and is 
influenced of an resolution picture and brightness changes, the thing which was 
projected by the watermark resolution picture projection arrangement 400, which 
projected and which space with a display image and adjusts the relative brightness 
of an resolution picture is desirable [ the display image displayed by the image 
display device 900 ] so that it may embed and an image may not become unnatural 
visually. 
[0150] 

Therefore, even if the illegal copy of the image embed, photo and record an image 
with a video camera, a digital camera, etc., and according to a tele sink which -carried 
out in this way and was projected on the screen of an image display device 900 is 
performed In the recorded image, even when watermark information will be 
embedded and the image copied illegally is distributed unjustly, the image copied 
illegally can be easily discovered and pursued by [ which space and detects 
information ] having been embedded in the image. 



[0151] 

In addition, in this example, it is desirable to perform desired surface treatment so 
that both the display image displayed by the image display device 900, the 
watermark resolution picture projected by the watermark resolution picture 
projection arrangement 400, and ** may project on the screen of an image display 
device 900. When it is hard to project the watermark resolution picture projected 
especially, the image light of the display image from an image display device 900 
penetrates, and, as for the image light of the watermark resolution picture from the 
watermark resolution picture projection arrangement 400, it is desirable to give 
functions which are reflected enough, such as a half mirror and a polarization beam 
splitter. Moreover, in giving a function as a polarization beam splitter, while making 
image light of a display image, and image light of a watermark resolution picture into 
the linearly polarized light, the image light of a display image needs to penetrate, and 
the image light of a watermark resolution picture needs to adjust the polarization 
direction and direction of a polarization beam splitter so that it may reflect. 
[0152] 

Moreover, you may make it superimpose both optically on the screen of an image 
display device 900 in this example by displaying a watermark resolution picture on 
the screen of an image display device 900, and projecting a display image on the 
screen of the image display device 900 instead of displaying a display image on the 
screen of an image display device 900. and projecting a watermark resolution picture 
on the screen of the image display device 900. 
[0153] 

F. The 6th example : 

Now, although a display image is projected on a screen 500, and also a watermark 
resolution picture is projected and he was trying to superimpose both optically on a 
screen 500 in the above-mentioned example (except for the 5th example) This 
invention is not limited to this, and spaces the image light of the display image 
projected on the screen with a display image by becoming irregular according to a 
watermark resolution picture in a screen, and you may make it make an resolution 
picture superimpose optically. 
[0154] 

Such an example is explained using drawing 28 . Drawing 28 is the perspective view 
showing the watermark embedding equipment as the 6th example of this invention. It 
has the light modulation screen 1000 which the display image output unit 100 for the 
watermark embedding equipment 1 8 of this example to output a display image, the 
display image projection arrangement 200 for projecting a display image, the 
watermark resolution picture output unit 300 that generates and outputs a 
watermark resolution picture, and the projected image light are spaced as shown in 
drawing 28 , and can be become irregular according to an resolution picture. In 
addition, in drawing 28 , the same number is attached about the «ame component as 
drawing 1 , and the detailed explanation is omitted. 



[0155] 

The display image projection arrangement 200 projects on the light modulation 
screen 1 000 the display image outputted from the display image output unit 1 00. 
[0156] 

It consists of DMD etc., and connects with the watermark resolution picture output 
unit 300, and the light modulation screen 1000 modulates the image light of the 
display image which was outputted from the watermark resolution picture output unit 
300 and which spaced and was projected according to the video signal of an 
resolution picture. Many mirror plane components are arranged and, specifically, the 
reflective pattern corresponding to [ according to the video signal of an resolution 
picture the angle of reflection of each mirror plane component is adjusted by spacing, 
and ] a watermark resolution picture as the light modulation screen 1 000 whole 
outputted from the watermark resolution picture output unit 300 is generated by the 
front face of the light modulation screen 1 000. If a display image is projected there 
by the display image projection arrangement 200, it will be reflected according to the 
reflective pattern, and the image light of the display image will receive a modulation. 
[0157] 

Therefore, the embedding image where watermark information was embedded as an 
image used as the display image projected by the display image projection 
arrangement 200 on the light modulation screen 1 000 and a reflective pattern which 
it will space, will be optically superimposed on an resolution picture and **, and 
spaces through a display image as a result, and information is optically embedded, 
and is finally projected on the light modulation screen 1000 can be obtained. 
[0158] 

Therefore, even if the illegal copy of the image embed, photo and record an image 
with a video camera, a digital camera, etc., and according to a tele sink which -carried 
out in this way and was projected on the light modulation screen 1000 is performed 
In the recorded image, even when watermark information will be embedded and the 
image copied illegally is distributed unjustly, the image copied illegally can be easily 
discovered and pursued by [ which space and detects information ] having been 
embedded in the image. 
[0159] 

In addition, in this example, as a light modulation screen 1000, although the light 
modulation screen of a reflective mold was used, the light modulation screen of a 
transparency mold may be used. For example, the light modulation screen consists 
of liquid crystal panels etc., and generates the transparency pattern corresponding 
to a watermark resolution picture as the light modulation screen 1000 whole 
according to the video signal of the watermark resolution picture from the 
watermark resolution picture output unit 300. If a display image is projected there by 
the display image projection arrangement 200 from a tooth back, the image light of 
the display image will be penetrated according to the transparency pattern, and will 
receive a modulation. Therefore, on the light modulation screen 1000, it will be 



optically superimposed on the display image projected by the display image 
projection arrangement 200, the watermark resolution picture used as a 
transparency pattern, and **. 
[0160] 

G. The 7th example : 

Now, although the light modulation screen 1000 was used, this invention is not 
limited to this and you may make it use the watermark resolution picture screen 
which copied the watermark resolution picture in the 6th above-mentioned example. 
[0161] 

Such an example is explained using drawing 29 . Drawing 29 is the perspective view 
showing the watermark embedding equipment as the 7th example of this invention. 
As shown in drawing 29 . the watermark embedding equipment 20 of this example is 
equipped with the display image output unit 100 for outputting a display image, the 
display image projection arrangement 200 for projecting a display image, and the 
watermark resolution picture screen 1 100 that copied the watermark resolution 
picture. In addition, in drawing 29 , the same number is attached about the same 
component as drawing 1 . and the detailed explanation is omitted. 
[0162] 

The display image projection arrangement 200 spaces the display image outputted 
from the display image output unit 100, and projects it on the resolution picture 
screen 1 1 00. 
[0163] 

A watermark resolution picture is copied by approaches, such as printing, by the 

watermark resolution picture screen 1 1 00. 

[0164] 

Therefore, on the watermark resolution picture screen 1 100, it will be optically 
superimposed on the display image projected by the display image projection 
arrangement 200, and the watermark resolution picture and ** which are copied, and 
spaces through a display image as a result, and information is embedded optically 
and the embedding image with which watermark information was embedded can be 
obtained as an image finally projected on the light modulation screen 1000. 
[0165] 

Therefore, even if the illegal copy of the image embed, photo and record an image 
with a video camera, a digital camera, etc., and according to a tele sink which -carried 
out in this way, spaced and was projected on the resolution picture screen 1 100 is 
performed In the recorded image, even when watermark information will be 
embedded and the image copied illegally is distributed unjustly, the image -copied 
illegally can be easily discovered and pursued by [ which space and detects 
information ] having been embedded in the image. 
[0166] 

In addition, in this example, as a watermark resolution picture screen 1 100, although 
the light modulation screen of a reflective mold was used, the light modulation 



screen of a transparency mold may be used. In that case, on the watermark 
resolution picture screen 1100, it will be optically superimposed on the projected 
display image, and the watermark resolution picture and ** which were copied by 
[ which space and projects a display image on the resolution picture screen 1 100 
from a tooth back ] having copied the watermark resolution picture. 
[0167] 

Moreover, although it is one sheet and was fixed, a different watermark resolution 
picture prepares the watermark resolution picture screen of two or more sheets 
copied, respectively, and you may make it replace the watermark resolution picture 
screen 1 100 with a predetermined time interval in this example, for example. Or the 
band-like screen which a different watermark resolution picture is located in a line, 
and was copied is prepared, and the both ends are made into the shape of a roll, and 
it may be [ it winds and ] made to carry out delivery with a predetermined time 
interval. 
[0168] 

H. The 8th example : 

Now, although he was trying to make both superimpose optically by displaying a 
display image on the screen of an image display device 900, and projecting a 
watermark resolution picture on the screen of the image display device 900 in the 
6th above-mentioned example This invention is spaced with a display image and you 
may make it make an resolution picture superimpose optically by not being limited to 
this, spacing the image light of the display image displayed on the screen of an image 
display device 900 by the light modulation element, and becoming irregular according 
to an resolution picture. 
[0169] 

Such an example is explained using drawing 30 . Drawing 30 is the perspective view 
showing the watermark embedding equipment as the 8th example of this invention. 
As shown in drawing 30 , the watermark embedding equipment 22 of this example is 
equipped with the display image output unit 100 for outputting a display image, the 
image display device 900 for displaying a display image, the watermark resolution 
picture output unit 300 that generates and outputs a watermark resolution picture, 
and the light modulation element 1200 which the image light from an image display 
device 900 is spaced, and can be become irregular according to an resolution picture. 
In addition, in drawing 30 , the same number is attached about the same component 
as drawing 27 , and the detailed explanation is omitted. 
[0170] 

An image display device 900 displays the display image outputted from the display 

image output unit 100 on a screen. 

[0171] 

The light modulation element 1200 consists of the liquid crystal panel etc., and is 
arranged in the front face of the screen of an image display device 900. Moreover, it 
connects with the watermark resolution picture output unit 300, and a light 



modulation element 1 200 modulates the image light of the display image which was 
outputted from the watermark resolution picture output unit 300 and which spaced 
and was displayed according to the video signal of an resolution picture. According 
to the video signal of the watermark resolution picture from the watermark 
resolution picture output unit 300, a light modulation element 1 200 is spaced as a 
whole, and, specifically, generates the transparency pattern corresponding to an 
resolution picture. If the image light of the display image displayed by the image 
display device 900 passes through that, the image light will receive a modulation 
according to the transparency pattern. 
[01 72] 

Therefore, the embedding image where watermark information was embedded as an 
image used as the display image displayed by the display image projection 
arrangement 200 in the light modulation element 1 200 and a transparency pattern 
which it will space, will be optically superimposed on an resolution picture and **, 
and spaces through a display image as a result, and information is optically 
embedded, and is finally projected in the front face of a light modulation element 
1200 can be obtained. 
[0173] 

Therefore, even if the illegal copy of the image embed, photo and record an image 
with a video camera, a digital camera, etc., and according to a tele sink which carried 
out in this way and was projected on the light modulation element 1200 is performed 
In the recorded image, even when watermark information will be embedded and the 
image copied illegally is distributed unjustly, the image copied illegally can be easily 
discovered and pursued by [ which space and detects information ] having been 
embedded in the image. 
£01 74] 

I. The 9th example : 

Now, although the light modulation element 1 200 was used, this invention is not 
limited to this and you may make it use the transparency plate which copied the 
watermark resolution picture in the 8th above-mentioned example. 
[0175] 

Such an example is explained using drawing 31 . Drawing 31 is the perspective view 
showing the watermark embedding equipment as the 9th example of this invention. 
As shown in drawing 31 , the watermark embedding equipment 24 of this example is 
equipped with the display image output unit 100 for outputting a display image, the 
image display device 900 for displaying a display image, and the transparency plate 
1 300 that copied the watermark resolution picture. In addition, in drawing 30 , the 
same number is attached about the same component as drawing 27 . and the 
detailed explanation is omitted. 
[01 76] 

An image display device 900 displays the display image outputted from the display 
image output unit 100 on a screen. 



{0177] 

The transparency plate 1 300 consists of the glass plate etc., and is copied by 

printing a watermark resolution picture on the glass plate. 

[0178] 

When the image light of the display image displayed by the image display device 900 
passes the transparency plate 1300, therefore, with the transparency plate 1300 The 
display image projected by the display image projection arrangement 200, and the 
watermark resolution picture copied, ** — it will be superimposed optically, and 
spaced through the display image as a result, information was embedded optically, 
and watermark information was embedded as an image finally projected on the front 
face of the transparency plate 1300 — it can embed and an image can be obtained. 
[0179] 

Therefore, even if the illegal copy of the image embed, photo and record an image 
with a video camera, a digital camera, etc., and according to a tele sink which carried 
out in this way and was projected on the transparency plate 1 300 is performed In 
the recorded image, even when watermark information will be embedded and the 
image copied illegally is distributed unjustly, the image copied illegally can be easily 
discovered and pursued by [ which space and detects information ] having been 
embedded in the image. 
[0180] 

J. The 10th example : 

Now, in the 1 st above-mentioned example, project a display image on a screen 500 
with the display image projection arrangement 200, and with the watermark 
resolution picture projection arrangement 400, space through a screen 500 and an 
resolution picture is projected. Although he was trying to make both superimpose 
optically, this invention is not limited to this, and is spaced with a display image 
using photosynthesis components, such as a polarization beam splitter, into an image 
projection arrangement, and you may make it make an resolution picture 
superimpose in a screen 500. 
[0181] 

Such an example is explained using drawing 32 . Drawing 32 is the perspective view 
showing the watermark embedding equipment as the 1 0th example of this invention. 
As shown in drawing 32 , the watermark embedding equipment 26 of this example is 
equipped with the display image output unit 100 for outputting a display image, the 
watermark resolution picture output unit 300 which generates and outputs a 
watermark resolution picture, and the image projection arrangement 1400 for spacing 
with a display image, superimposing an resolution picture optically, and projecting on 
a screen 500. In addition, in drawing 32 , the same number is attached about the 
same component as drawing 1 , and the detailed explanation is omitted. 
[0182] 

Drawing 33 is the block diagram showing the configuration of the image projection 
arrangement 1400 in drawing 32 . The image projection arrangement 1400 -consists 



of the projector, and is mainly equipped with the two light sources 1402 and 1408. 
two light modulation elements 1404 and 1410 which consist of a liquid crystal panel 
etc., polarization beam splitters 1406, mirrors 1412, projection optical system 1414, 
and two processing circuits 1416 and 1418. 
[0183] 

In addition, although optical elements other than the above-mentioned component 
also exist in drawing 33 in the optical path from the light sources 1402 and 1408 to 
the projection optical system 1414, it is omitted in order to simplify explanation. 
[0184] 

In the watermark resolution picture projection arrangement 1400, the video signal of 
the display image outputted from the display image output unit .100 is inputted, and 
in the processing circuit 1416, after performing various image processings to the 
video signal, a light modulation element 1404 is driven with the video signal. And by 
making the light from the light source 1402 penetrate by the light modulation 
element 1404, the light is modulated according to the above-mentioned video signal, 
and the image light of a display image is obtained. Here, the light modulation element 
1404 is constituted so that outgoing radiation of the image light after a modulation 
may be carried out and carried out to for example, S polarization, and incidence of 
the image light (namely, image light of a display image) of the S polarization which 
carried out outgoing radiation is carried out to a polarization beam splitter 1406 as it 
is. 

[0185] 

On the other hand, it spaces and the video signal of an resolution picture is inputted, 
and after [ which performed various image processings to the video signal ] being 
outputted from the watermark resolution picture output unit 300, in the processing 
circuit 1418, a light modulation element 1410 is driven with the video signal. And by 
making the light from the light source 1408 penetrate by the light modulation 
element 1410, the light is modulated according to the above-mentioned video signal, 
and the image light of a watermark resolution picture is obtained. Here, on the 
contrary [ a light modulation element 1404 ], the light modulation element 1410 is 
constituted so that outgoing radiation of the image light after a modulation may be 
carried out and carried out to for example. P polarization, and after [ that ] it is 
reflected by the mirror 1412 and the image light (namely, image light of a watermark 
resolution picture) of P polarization which carried out outgoing radiation is able to 
bend an optical path, incidence of it is carried out to a polarization beam splitter 
1406. 
[0186] 

A polarization beam splitter 1406 penetrates S polarization, since it is constituted so 
that P polarization may be reflected, the image light of S polarization from a light 
modulation element 1404 penetrates a polarization beam splitter 1406. it reflects by 
the polarization beam splitter 1406, and incidence of the image light of P polarization 
from a light modulation element 1410 is carried out to the projection optical system 



1414 as an image light compounded mutually. And the projection optical system 
1414 carries out expansion projection of the compounded image light at a screen 
500. 
[0187] 

Therefore, the embedding image where watermark information was embedded as an 
image by which outgoing radiation was carried out as an image light from the display 
image by which outgoing radiation was carried out as an image light from a light 
modulation element 1404 in the polarization beam splitter 1406, and a light 
modulation element 1410, and which it will space, will be optically superimposed on 
an resolution picture and **, and spaces through a display image as a result, and 
information is optically embedded, and is finally projected on a screen 500 can be 
obtained. 
[0188] 

Therefore, even if the illegal copy of the image embed, photo and record an image 
with a video camera, a digital camera, etc., and according to a tele sink which carried 
out in this way and was projected on the screen 500 is performed In the recorded 
image, even when watermark information will be embedded and the image copied 
illegally is distributed unjustly, the image copied illegally can be easily discovered and 
pursued by [ which space and detects information ] having been embedded in the 
image. 
[0189] 

In addition, although the light modulation element of transparency molds, such as a 
liquid crystal panel, is used, you may make it use the light modulation -element of 
reflective molds, such as DMD, as light modulation elements 1404 and 1410 in this 
example. Moreover, although the polarization beam splitter 1 406 is used, you may 
make it use a half mirror etc. as a photosynthesis component. Furthermore, it 
spaces with a display image, and you may make it replace arrangement of a light 
modulation element, and may make it replace S polarization and P polarization by the 
resolution picture. Moreover, a light modulation element can be arranged in the 
suitable location of the arbitration in the optical path of a before [ from the light 
source / a polarization beam splitter 1406 ]. 
[0190] 

K. The 1 1th example : 

Now. although the light modulation element 1410 was used in order to obtain the 
image light of a watermark resolution picture, this invention is not limited to this and 
you may make it use the transparency plate which copied the watermark resolution 
picture in the 1 0th above-mentioned example. 
[0191] 

Such an example is explained using drawing 34 . Drawing 34 is the perspective view 
showing the watermark embedding equipment as the 1 1th example of this invention. 
As shown in drawing 34 , the watermark embedding equipment 28 of this example is 
equipped with the display image output unit 1 00 for outputting a display image, and 



the image projection arrangement 1500 for spacing with a display image, 
superimposing an resolution picture optically, and projecting on a screen 500. In 
addition, in drawing 34 , the same number is attached about the same component as 
drawing 1 , and the detailed explanation is omitted. 
[0192] 

Drawing 35 is the block diagram showing the configuration of the image projection 
arrangement 1500 in drawing 34 . The image projection arrangement 1500 consists 
of the projector, and is mainly equipped with the two light sources 1 402 and 1 408, 
the light modulation element 1404 which consists of a liquid crystal panel etc., the 
transparency plate 1502. a polarization beam splitter 1406, a mirror 1412, the 
projection optical system 1414, and the processing circuit 1416. In addition, in 
drawing 35 , the same number is attached about the same component as drawing 33 , 
and the detailed explanation is omitted. 
[0193] 

Moreover, the transparency plate 1 502 consists of the glass plate etc., and is copied 
by printing a watermark resolution picture on the glass plate. Moreover, the 
polarizing plate is attached in one field. 
[0194] 

In addition, although optical elements other than the above-mentioned -component 
also exist in drawing 35 in the optical path from the light sources 1402 and 1408 to 
the projection optical system 1414, it is omitted in order to simplify explanation. 
[0195] 

In the watermark resolution picture projection arrangement 1 500, a light modulation 
element 1404 is driven like [ display image ] the 10th example with the video signal 
of the display image outputted from the display image output unit 100. the light from 
the light source 1402 is modulated according to the above-mentioned video signal 
by the light modulation element 1 404, and the image light of a display image is 
obtained. And outgoing radiation of the image light after a modulation <namely, image 
light of a display image) is carried out as for example, S polarization, and incidence is 
carried out to a polarization beam splitter 1406. 
[0196] 

On the other hand, about a watermark resolution picture, it changes into the image 
light of a watermark resolution picture by making the light from the light source 1408 
penetrate with the transparency plate 1502 which copied the watermark resolution 
picture. Moreover, the transparency plate 1 502 is constituted so that outgoing 
radiation of the image light may be carried out and carried out to for example, P 
polarization with the attached polarizing plate, it is reflected by the mirror 1412 and 
incidence of the image light (namely, image light of a watermark resolution picture) 
of the P polarization which carried out outgoing radiation is carried out to a 
polarization beam splitter 1 406. 
[0197] 

And the image light of S polarization from a light modulation element 1404 



penetrates a polarization beam splitter 1406, it reflects by the polarization beam 
splitter 1406, and incidence of the image light of P polarization from the 
transparency plate 1502 is carried out to the projection optical system 1414 as an 
image light compounded mutually. The projection optical system 1414 carries out 
expansion projection of the compounded image light at a screen 500. 
[0198] 

Therefore, the embedding image where watermark information was embedded as an 
image by which outgoing radiation was carried out as an image light from the display 
image by which outgoing radiation was carried out as an image light from a light 
modulation element 1404 in the polarization beam splitter 1406, and the 
transparency plate 1502. and which it will space, will be optically superimposed on an 
resolution picture and **, and spaces through a display image as a result, and 
information is optically embedded, and is finally projected on a screen "500 can be 
obtained. Therefore, even if the illegal copy of the image by the tele sink is 
performed, even when it will space through the recorded image, information will be 
embedded and the image copied illegally is distributed unjustly, the image copied 
illegally can be easily discovered and pursued by [ the / which spaces and detects 
information ] having been embedded. 
[0199] 

In addition, although the glass plate etc. was used, you may make it use a 
transparent film, a transparent plate, or a lens, and may make it also copy a 
watermark image by baking besides printing etc. as a transparency plate 1"502 in this 
example. Moreover, it replaces with a transparency plate and you may make it use 
reflecting plates, such as a mirror which copied the watermark image. In that case, 
you may make it constitute as a mirror 1412. 
[0200] 

Moreover, although the light modulation element of transparency molds, such as a 
liquid crystal panel, is used, you may make it use the light modulation element of 
reflective molds, such as DMD, as a light modulation element 1 404 in this example. 
Moreover, although the polarization beam splitter 1 406 is used, you may make it use 
a half mirror etc. as a photosynthesis component. 
[0201] 

Moreover, you may make it use a motion-picture film, a slide film, etc. instead of 
using the light modulation element 1 404 driven with the video signal of a display 
image also about a display image. In addition, this is the same also in the 10th 
example. Furthermore, it may be made to replace arrangement of a light modulation 
element 1404 and the transparency plate 1502, and it spaces with a display image 
and you may make it replace S polarization and P polarization by the resolution 
picture. Moreover, a light modulation element 1 404 and the transparency plate 1502 
can be arranged in the suitable location of the arbitration in the optical path of a 
before [ from the light source / a polarization beam splitter 1406 ]. 
[0202] 



L. The 12th example : 

Now, by spacing with the image light of a display image, obtaining the image light of 
an resolution picture in the 1 0th above-mentioned example, using the two light 
sources, respectively, and compounding these images light with photosynthesis 
components, such as a polarization beam splitter 1 406 Although it spaces with a 
display image and he was trying to make an resolution picture superimpose optically, 
this invention is not limited to this and you may make it obtain the image light which 
spaced with the display image and superimposed the resolution picture optically 
using the one light source. 
[0203] 

Such an example is explained using a drawing. In addition, since the whole watermark 
embedding equipment configuration of this example is the same as the configuration 
shown in drawing 32 almost, the detailed explanation is omitted. However, as an 
image projection arrangement for spacing with a display image, superimposing an 
resolution picture optically, and projecting on a screen 500. the image projection 
arrangement 1 600 shown in drawing 36 is used. 
[0204] 

Drawing 36 is the block diagram showing the configuration of the image projection 
arrangement 1600 in the watermark embedding equipment as the 12th example of 
this invention. The image projection arrangement 1600 consists of the projector, and 
is mainly equipped with the light source 1 602, two light modulation elements 1 404 
and 1410 which consist of a liquid crystal panel etc., projection optical system 1414, 
and two processing circuits 1416 and 1418. In addition, in drawing 36 , the same 
number is attached about the same component as drawing 33 , and the detailed 
explanation is omitted. 
[0205] 

In addition, although optical elements other than the above-mentioned component 
also exist in drawing 36 in the optical path from the light source 1'602 to the 
projection optical system 1414, it is omitted in order to simplify explanation. 
[0206] 

In the watermark resolution picture projection arrangement 1 600, the video signal of 
the display image outputted from the display image output unit 100 is inputted first, 
and in the processing circuit 1416, after performing various image processings to the 
video signal, a light modulation element 1 404 is driven with the video signal. And by 
making the light from the light source 1602 penetrate by the light modulation 
element 1404. according to the above-mentioned video signal, it becomes irregular, 
and outgoing radiation of the light is carried out as an image light of a display image. 
[0207] 

Next, it spaces and the video signal of an resolution picture is inputted, and after 
[ which performed various image processings to the video signal ] being outputted 
from the watermark resolution picture output unit 300, in the processing circuit 1418, 
a light modulation element 1410 is driven with the video signal. And by making the 



image light by which outgoing radiation was carried out from the light modulation 
element 1404 penetrate by the light modulation element 1410, outgoing radiation of 
the image light which becomes irregular according to the above-mentioned video 
signal, and spaces the image light with a display image and by which the resolution 
picture was compounded is carried out, and incidence is carried out to the 
projection optical system 1414. And the projection optical system 1414 -carries out 
expansion projection of the compounded image light at a screen 500. 
-[0208] 

Therefore, the embedding image where watermark information was embedded as an 
image which it will be optically superimposed on the watermark resolution picture 
which modulates the display image by which outgoing radiation was carried out as an 
image light from a light modulation element 1404 in the light modulation element 
1410, and the image light, and is obtained, and **, and spaces through a display 
image as a result, and information is optically embedded, and is finally projected on a 
screen 500 can be obtained. 
£0209] 

Therefore, even if the illegal copy of the image embed, photo and record an image 
with a video camera, a digital camera, etc., and according to a tele sink whicti carried 
out in this way and was projected on the screen 500 is performed In the recorded 
image, even when watermark information will be embedded and the image copied 
illegally is distributed unjustly, the image copied illegally can be easily discovered and 
pursued by [ which space and detects information ] having been embedded in the 
image. 
[0210] 

In addition, although the light modulation element of transparency molds, such as a 
liquid crystal panel, is used, you may make it use the light modulation element of 
reflective molds, such as DMD, as light modulation elements 1404 and 1410 in this 
example. Furthermore, it spaces with a display image and you may make it replace 
arrangement of a light modulation element by the resolution picture. 
[0211] 

M. The 13th example : 

Now. although the light modulation element 1410 was used in order to obtain the 
image light of a watermark resolution picture, this invention is not limited to this and 
you may make it use the transparency plate which -copied the watermark resolution 
picture in the 12th above-mentioned example. 
[0212] 

Such an example is explained using a drawing. In addition, since the whole watermark 
embedding equipment configuration of this example is the same as the configuration 
shown in drawing 34 almost, the detailed explanation is omitted. However, as an 
image projection arrangement for spacing with a display image, superimposing an 
resolution picture optically, and projecting on a screen 500. the image projection 
arrangement 1 700 shown in drawing 37 is used. 



[0213] 

Drawing 37 is the block diagram showing the configuration of the image projection 
arrangement 1700 in the watermark embedding equipment as the 13th example of 
this invention. The image projection arrangement 1 700 consists of the projector, and 
is mainly equipped with the light source 1602, the light modulation element 1404 
which consists of a liquid crystal panel etc., the transparency plate 1 702, the 
projection optical system 1414, and the processing circuit 1416. In addition, in 
drawing 37 , the same number is attached about the same component as drawing 36 , 
and the detailed explanation is omitted. 
[0214] 

Moreover, the transparency plate 1 702 consists of the glass plate etc., and is -copied 

by printing a watermark resolution picture on the ^lass plate. 

[0215] 

In addition, although optical elements other than the above-mentioned component 
also exist in drawing 37 in the optical path from the light source 11502 to the 
projection optical system 1414, it is omitted in order to simplify explanation. 
[0216] 

In the watermark resolution picture projection arrangement 1500, first, like the 12th 
example, a light modulation element 1404 is driven with the video signal of the 
display image outputted from the display image output unit 100, according to the 
above-mentioned video signal, it becomes irregular by the light modulation element 
1404, and outgoing radiation of the light from the light source 1602 is -carried out as 
an image light of a display image. 
{0217] 

Next, by making it penetrate with the transparency plate 1 702 which copied the 
watermark resolution picture, outgoing radiation of the image light by which outgoing 
radiation was carried out from the light modulation element 1404 is changed and 
carried out to the image light which is spaced with a display image and by which the 
resolution picture was compounded, and it carries out incidence to the projection 
optical system 1414. And the projection optical system 1414 carries out -expansion 
projection of the compounded image light at a screen 500. 
[0218] 

Therefore, the embedding image where watermark information was embedded as an 
image which it will be optically superimposed on the watermark resolution picture 
which penetrates the display image by which outgoing radiation was carried out as 
an image light from a light modulation element 1404 with the transparency plate 
1702, and the image light, and is obtained, and **, and spaces through a display 
image as a result, and information is optically embedded, and is finally projected on a 
screen 500 can be obtained. Therefore, even if the illegal copy of the image by the 
tele sink is performed, even when it will space through the recorded image, 
information will be embedded and the image copied illegally is distributed unjustly, 
the image copied illegally can be easily discovered and pursued by t the / which 



spaces and detects information ] having been embedded. 
[0219] 

In addition, although the glass plate etc. was used, you may make it use a 
transparent film, a transparent plate, or a lens, and may make it also copy a 
watermark image by baking besides printing etc. as a transparency plate 1 702 in this 
example. Moreover, it replaces with a transparency plate and you may make it use 
reflecting plates, such as a mirror which copied the watermark image. 
[0220] 

Moreover, although the light modulation element of transparency molds, -such as a 
liquid crystal panel, is used, you may make it use the light modulation -element of 
reflective molds, such as DMD, as a light modulation element 1404 in this example. 
[0221] 

Moreover, you may make it use a motion-picture film, a slide film, etc. instead of 
using the light modulation element 1404 driven with the video signal of a display 
image also about a display image. In addition, this is the same also in the 12th 
example. Furthermore, you may make it replace arrangement of a light modulation 
element 1 404 and the transparency plate 1 702. 
[0222] 

N. The 14th example : 

Although it spaces with a display image using photosynthesis components, such as a 
polarization beam splitter, and was made to make an resolution picture superimpose 
in an image projection arrangement in the 10th and 1 1th above-mentioned examples, 
this invention is not limited to this and you may make it make it superimpose out of 
an image projection arrangement. 
[0223] 

Such an example is explained. That is, in this example, the display image projection 
arrangement for projecting a display image and the watermark resolution picture 
projection arrangement for projecting a watermark resolution picture are prepared, 
and the polarization beam splitter 1406 and mirror 1412 which were shown ahead 
[ those ] at drawing 33 or drawing 35 are arranged. And after [ which spaced with 
the image light of the display image projected from the display image projection 
arrangement, and was projected from the resolution picture projection arrangement ] 
spacing and compounding the image light of an resolution picture by the polarization 
beam splitter 1406, expansion projection of the compounded image light is-carried 
out at a screen 500. 
[0224] 

Therefore, in a polarization beam splitter 1406, the embedding image with which 
watermark information was embedded can be obtained as the projected display 
image and a projected image which information is optically embedded by spacing, 
being optically superimposed on an resolution picture and **, and spacing through a 
display image as a result, and is finally projected on a screen 500. Therefore, even if 
the illegal copy of the image by the tele sink is performed, even when it will space 



through the recorded image, information will be embedded and the image copied 
illegally is distributed unjustly, the image copied illegally can be easily discovered and 
pursued by [ the / which spaces and detects information ] having been embedded. 
[0225] 

O. The 1 5th example : 

Although it spaces with a display image using optical elements, such as a light 
modulation element and a transparency plate, and was made to make an resolution 
picture superimpose in an image projection arrangement in the 12th and 13th above- 
mentioned examples, this invention is not limited to this and you may make it make 
it superimpose out of an image projection arrangement. 
[0226] 

Such an example is explained. That is, in this example, the display image projection 
arrangement for projecting a display image is prepared, and the transparency plate 
1702 shown in the light modulation element 1410 as shown ahead [ the ] at drawing 
36 , or drawing 37 is arranged. And by making the image light of the display image 
projected from the display image projection arrangement penetrate by the light 
modulation element 1410 Generate the image light which spaces the image light, 
modulates according to the video signal of an resolution picture, and is spaced with 
a display image and by which the resolution picture was compounded, or Or after 
changing into the image light which is spaced with a display image and by which the 
resolution picture was compounded by making the image light of the display image 
projected from the display image projection arrangement penetrate with the 
transparency plate 1702 which copied the watermark resolution picture, expansion 
projection of the compounded image light is carried out at a screen 500. 
[0227] 

Therefore, in a polarization beam splitter 1406, the embedding image with which 
watermark information was embedded can be obtained as the projected display 
image and a projected image which information is optically embedded by spacing, 
being optically superimposed on an resolution picture and **, and spacing through a 
display image as a result, and is finally projected on a screen 500. Therefore, even if 
the illegal copy of the image by the tele sink is performed, even when it will space 
through the recorded image, information will be embedded and the image copied 
illegally is distributed unjustly, the image copied illegally can be easily discovered and 
pursued by [ the / which spaces and detects information ] having been embedded. 
[0228] 

P. Modification : 

In addition, this invention can be carried out in various modes in the range which is 
not restricted to the above-mentioned example or the above-mentioned operation 
gestalt, and does not deviate from the summary. 
[0229] 

Although DOT was used as the inverse transformation from a frequency domain, or 
conversion to a frequency domain in the above-mentioned example, it is also 



possible to adopt the orthogonal transformation of other classes, such as discrete 
Fourier transform (DFT), wavelet transform, and a deformation discrete cosine 
transform (MDCT:modified DCT). 
[0230] 

This invention is made [ it not being limited to this, spacing various information, and 
using as information, or ] although the bit information which changes a digit string 
and a character string into 0 and 1 , and is acquired as watermark information, and a 
logo mark were mentioned as an example in the above-mentioned example. 
Moreover, as a watermark image which has arranged such watermark information, 
various images, such as a binary image, a multiple-value image, monochrome image, 
and a color picture, can be used. 
[0231] 

Although the so-called light modulation element of a veneer type was used, you may 
make it use the so-called light modulation element of the 3 plate type made only 
into for ****** by the three primary colors of R (red), G (green), and B (blue) as a 
light modulation element in the above-mentioned example. 
[0232] — 

Although it spaced from the watermark image and the resolution picture had been 
acquired in the above-mentioned example using frequency conversion, you may 
make it acquire a watermark resolution picture by changing at random using the 
random number sequence of a request of the location of each pixel of a watermark 
image, and, for example, distributing watermark information in the whole image at 
homogeneity. Even if such, the watermark resolution picture which changed 
watermark information into the condition that it must have been recognized visually 
can be acquired. 
[0233] 

In addition, it is not necessary to make the whole image distribute watermark 
information to homogeneity, and you may make it distribute a specific field as a 
watermark resolution picture. Moreover, you may make it change the field according 
to the contents of an image of a display image. For example, you may make it align 
the field which the watermark information in a watermark resolution picture 
distributed with the field where the brightness in a display image is high, or may 
make it double the location of the watermark information in a watermark resolution 
picture with the profile part in a display image. 
[0234] 

Moreover, you may make it constitute this invention by combining each above- 
mentioned a part or above-mentioned all of each example with arbitration. 
[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the watermark embedding equipment 
as the 1st example of this invention. 

[Drawing 2] It is the block diagram showing the configuration of the watermark 
resolution picture output unit 300 in drawing 1 . 



[Drawing 3] It is the flow chart which shows the procedure of the watermark 
resolution picture generation processing which the watermark resolution picture 
output unit 300 performs. 

[Drawing 4] It is the explanatory view showing the frequency component generally 
obtained by DCT. 

[Drawing 5] It is the explanatory view showing a watermark information arrangement 
field and a marker's location. 

[Drawing 6] It is the generated explanatory view in which spacing through and 
showing an example of an image. 

[Drawing 7] It is the explanatory view showing an example of the watermark image 
after giving a marker. 

[Drawing 8] It is the explanatory view showing an example of the watermark image 
after adjusting the brightness direction by the random-number sequence. 
[Drawing 9] It is the explanatory view showing an example of the watermark image 
after the pixel was added virtually. 

[Drawing 10] It is the explanatory view which was obtained by IDCT and in which 

spacing through and showing an example of an resolution picture. 

[Drawing 1 1] It is the block diagram showing the configuration of the watermark 

resolution picture projection arrangement 400 in drawing 1 . - 

[Drawing 12] It is the explanatory view showing an example of a display image. 

[Drawing 1 3] It is the explanatory view which was shown in the display image shown 

in drawing 12 , and drawing 10 , which spaced, superimposed the resolution picture 

optically on the screen 500, and was obtained and in which embedding at and 

showing an example of an image. 

[Drawing 1 4] It is the block diagram in which spacing through as the 2nd example of 
this invention, and showing the configuration of detection equipment. 
[Drawing 1 5] It is the flow chart which shows the procedure of the watermark 
detection processing which watermark detection equipment 600 performs. 
[Drawing 1 6] It is the explanatory view showing an example of the playback image 
after filtering was performed. 

[Drawing 17] It is the explanatory view which was obtained by DCT and in which 
spacing through and showing an example of a detection image. 
[Drawing 1 8] It is the explanatory view showing an example of the playback image 
with which the geometry change was added. 

[Drawing 1 9] It is the explanatory view showing an example of the watermark 
detection image obtained from the playback image of drawing 1 8 . 
[Drawing 20] It is the explanatory view showing an example of the playback image 
with which the geometry change was added. 

[Drawing 21] It is the explanatory view showing an example of the watermark 
detection image obtained from the playback image of drawing 20 . 
[Drawing 22] It is the explanatory view showing an example of the playback image 
with which the geometry change was added. 



[Drawing 23] It is the explanatory view showing an example of the watermark 
detection image obtained from the playback image of drawing 22 . 
[Drawing 24] It is the block diagram showing the configuration of the watermark 
resolution picture projection arrangement used for the watermark embedding 
equipment as the 2nd example of this invention. 
[Drawing 25] It is the perspective view showing 
as the 3rd example of this invention. 
[Drawing 26] It is the perspective view showing 
as the 4th example of this invention. 
[Drawing 27] It is the perspective view showing 
as the 5th example of this invention. 
[Drawing 28] It is the perspective view showing 
as the 6th example of this invention. 
[Drawing 29] It is the perspective view showing 
as the 7th example of this invention. 
[Drawing 30] It is the perspective view showing 
as the 8th example of this invention. 
[Drawing 31] It is the perspective view showing 
as the 9th example of this invention. 
[Drawing 32] It is the perspective view showing 
as the 10th example of this invention. 
[Drawing 33] It is the block diagram showing the configuration of the image 
projection arrangement 1 400 in drawing 32 . 

[Drawing 34] It is the perspective view showing the watermark embedding equipment 
as the 11th example of this invention. 

[Drawing 35] It is the block diagram showing the configuration of the image 
projection arrangement 1 500 in drawing 34 . 

[Drawing 36] It is the block diagram showing the configuration of the image 
projection arrangement 1600 in the watermark embedding equipment as the 12th 
example of this invention. 

[Drawing 37] It is the block diagram showing the configuration of the image 

projection arrangement 1700 in the watermark embedding-equipment as the 13th 

example of this invention. 

[Description of Notations] 

10 — Watermark embedding equipment 

1 2 — Watermark embedding equipment 

1 4 — Watermark embedding equipment 

1 6 — Watermark embedding equipment 

1 8 — Watermark embedding equipment 

20 — Watermark embedding equipment 

22 — Watermark embedding equipment 

24 — Watermark embedding equipment 



the watermark embedding equipment 
the watermark embedding equipment 
the watermark embedding equipment 
the watermark embedding equipment 
the watermark embedding equipment 
the watermark embedding equipment 
the watermark embedding equipment 
the watermark embedding equipment 



26 — Watermark embedding equipment 
28 — Watermark embedding equipment 
100 — Display image output unit 
1 000 — Light modulation screen 
1 1 00 — Resolution picture screen 
1 200 — Light modulation element 
1 300 — Transparency plate 
1400 — Image projection arrangement 

1400 — Watermark resolution picture projection arrangement 

1402 — Light source 

1404 — Light modulation element 

1406 — Polarization beam splitter 

1 408 — Light source 

1410 — Light modulation element 

1412 — Mirror 

1414 — Projection optical system 
1416 — Processing circuit 
1418 — Processing circuit 
-1 500 — Image projection arrangement 

1 500 — Watermark resolution picture projection arrangement 

1 502 — Transparency plate 

1 600 — Image projection arrangement 

1 600 — Watermark resolution picture projection arrangement 

1 602 — Light source 

1 700 — Image projection arrangement 

1 702 — Transparency plate 

200 — Display image projection arrangement 

300 — Watermark resolution picture output unit 

302 — CPU 

304 — ROM 

306 — RAM 

308 — Input unit 

310 — Display 

312 — External output unit 

314 — Hard disk drive unit 

316 — Bus 

350 — Image generation section 

352 — Marker grant section 

354 — Multiplication section 

356 — Virtual pixel addition section 

358 — The IDCT section 

360 — Virtual pixel removal section 



400 — Watermark resolution picture projection arrangement 

402 — Light source 

404 — Light modulation element 

406 — Projection optical system 

408 — Processing circuit 

500 — Screen 

600 — Detection equipment 

600 — Watermark resolution picture projection arrangement 

602 — CPU 

604 — ROM 

606 — RAM 

608 — Input unit 

610 — Display 

612 — External input equipment 
614 — Hard disk drive unit 
616 — Bus 

650 — Filtering section 

652 — The DCT section 

654 — Information-search section 

656 — Information detecting element 

700 — Display image projection arrangement 

702 — Transparency plate 

850 — Watermark resolution picture projection arrangement 
900 — Image display device 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the watermark embedding equipment 
as the 1 st example of this invention. 

[Drawing 2] It is the block diagram showing the configuration of the watermark 
resolution picture output unit 300 in drawing 1 . 

[Drawing 3] It is the flow chart which shows the procedure of the watermark 
resolution picture generation processing which the watermark resolution picture 
output unit 300 performs. 

[Drawing 4] It is the explanatory view showing the frequency component generally 
obtained by DCT. 

[Drawing 5] It is the explanatory view showing a watermark information arrangement 
field and a marker's location. 



[Drawing 6] It is the generated explanatory view in which spacing through and 
showing an example of an image. 

[Drawing 7] It is the explanatory view showing an example of the watermark image 
after giving a marker. 

[Drawing 8] It is the explanatory view showing an example of the watermark image 
after adjusting the brightness direction by the random-number sequence. 
[Drawing 9] It is the explanatory view showing an example of the watermark image 
after the pixel was added virtually. 

[Drawing 10] It is the explanatory view which was obtained by IOCT and in which 

spacing through and showing an example of an resolution picture. 

[Drawing 1 1] It is the block diagram showing the configuration of the watermark 

resolution picture projection arrangement 400 in drawing 1 . 

[Drawing 12] It is the explanatory view showing an example of a display image. 

[Drawing 13] It is the explanatory view which was shown in the display image shown 

in drawing 12 , and drawing 10 , which spaced, superimposed the resolution picture 

optically on the screen 500, and was obtained and in which embedding at and 

showing an example of an image. 

[Drawing 14] It is the block diagram in which spacing through as the 2nd example of 
this invention, and showing-the-configuration of detection equipment. 
[Drawing 1 5] It is the flow chart which shows the procedure of the watermark 
detection processing which watermark detection equipment 600 performs. 
[Drawing 16] It is the explanatory view showing an example of the playback image 
after filtering was performed. 

[Drawing 17] It is the explanatory view which was obtained by DCT and in which 
spacing through and showing an example of a detection image. 
[Drawing 18] It is the explanatory view showing an example of the playback image 
with which the geometry change was added. 

[Drawing 19] It is the explanatory view showing an example of the watermark 
detection image obtained from the playback image of drawing 18 . 
[Drawing 20] It is the explanatory view showing an example of the playback image 
with which the geometry change was added. 

[Drawing 21] It is the explanatory view showing an example of the watermark 
detection image obtained from the playback image of drawing 20 . 
[Drawing 22] It is the explanatory view showing an example of the playback image 
with which the geometry change was added. 

[Drawing 23] It is the explanatory view showing an example of the watermark 
detection image obtained from the playback image of drawing 22 . 
[Drawing 24] It is the block diagram showing the configuration of the watermark 
resolution picture projection arrangement used for the watermark embedding 
equipment as the 2nd example of this invention. 

[Drawing 25] It is the perspective view showing the watermark embedding equipment 
as the 3rd example of this invention. 



[Drawing 26] It is the perspective view showing the watermark embedding equipment 
as the 4th example of this invention. 

[Drawing 27] It is the perspective view showing the watermark embedding equipment 
as the 5th example of this invention. 

[Drawing 28] It is the perspective view showing the watermark embedding equipment 
as the 6th example of this invention. 

[Drawing 29] It is the perspective view showing the watermark embedding equipment 
as the 7th example of this invention. 

[Drawing 30] It is the perspective view showing the watermark embedding equipment 
as the 8th example of this invention. 

[Drawing 31] It is the perspective view showing the watermark embedding equipment 
as the 9th example of this invention. 

[Drawing 32] It is the perspective view showing the watermark embedding equipment 
as the 10th example of this invention. 

[Drawing 33] It is the block diagram showing the configuration of the image 
projection arrangement 1 400 in drawing 32 . 

[Drawing 34] It is the perspective view showing the watermark embedding equipment 
as the 1 1th example of this invention. 

[Drawing 35] It is the block diagram showing the configuration of the image 
projection arrangement 1 500 in drawing 34 . 

[Drawing 36] It is the block diagram showing the configuration of the image 
projection arrangement 1 600 in the watermark embedding equipment as the 1 2th 
example of this invention. 

[Drawing 37] It is the block diagram showing the configuration of the image 

projection arrangement 1 700 in the watermark embedding equipment as the 1 3th 

example of this invention. 

[Description of Notations] 

1 0 — Watermark embedding equipment 

1 2 — Watermark embedding equipment 

14 — Watermark embedding equipment 

1 6 — Watermark embedding equipment 

1 8 — Watermark embedding equipment 

20 — Watermark embedding equipment 

22 — Watermark embedding equipment 

24 — Watermark embedding equipment 

26 — Watermark embedding equipment 

28 — Watermark embedding equipment 

100 — Display image output unit 

1 000 — Light modulation screen 

1 100 — Resolution picture screen 

1 200 — Light modulation element 

1 300 — Transparency plate 



1 400 — Image projection arrangement 

1 400 — Watermark resolution picture projection arrangement 

1 402 — Light source 

1 404 — Light modulation element 

1406 — Polarization beam splitter 

1 408 — Light source 

1410 — Light modulation element 

1412 — Mirror 

1414 — Projection optical system 

1416 — Processing circuit 

1418 — Processing circuit 

1 500 — Image projection arrangement 

1 500 — Watermark resolution picture projection arrangement 

1 502 — Transparency plate 

1 600 — Image projection arrangement 

1 600 — Watermark resolution picture projection arrangement 

1 602 — Light source 

1 700 — Image projection arrangement 

1 702 — Transparency plate • - - - - 

200 — Display image projection arrangement 

300 — Watermark resolution picture output unit 

302 — CPU 

304 — ROM 

306 — RAM 

308 — Input unit 

310 — Display 

312 — External output unit 

314 — Hard disk drive unit 

316 — Bus 

350 — Image generation section 

352 — Marker grant section 

354 — Multiplication section 

356 — Virtual pixel addition section 

358 — The IDCT section 

360 — Virtual pixel removal section 

400 — Watermark resolution picture projection arrangement 

402 — Light source 

404 — Light modulation element 

406 — Projection optical system 

408 — Processing circuit 

500 — Screen 

600 — Detection equipment 



600 — Watermark resolution picture projection arrangement 

602 — CPU 

604 — ROM 

606 — RAM 

608 — Input unit 

610 — Display 

612 — External input equipment 
614 — Hard disk drive unit 
616 — Bus 

650 — Filtering section 

652 — The DCT section 

654 — Information-search section 

656 — Information detecting element 

700 — Display image projection arrangement 

702 — Transparency plate 

850 — Watermark resolution picture projection arrangement 
900 — Image display device 
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w 13 * * m * t , f»Ea^Lia«*^tr»ffiH«t, s^fwtiiLt, t»GS^i« 
cm 2 ] 

IS^JS 1 fcB*©aa»Hi«&&*«Blc*V>T, 

lW aa a l « « w: , m e w £ ■ * £ . a««tBi3niift^ttiT4*nTi>«j:is 
i#a<fc-r*aa>Lii«>£a.gM. 

3 ] 

H # 1 £ & « HI 3R £ 2 lCBa«oa^L«l*i&*««C*^T, 

1ltlE*^H«k**a¥ffiKS^T*«jKlllilkS^aB£, 

1fflE#«M«*ii(rE*»^ffil;:S!^T4l*€iIi««2£«£. 

WE«a91BK:*VJT, ttE*^ll*£ffiEtt£Eft&3fe¥tt£a*-r«;:&*tttt£-r 

£aa>Lii«>&#.ge. 

[iff #31 4 ] 

IS*3Bl*fcttffll*«2H|E*oa^L«!«)ii*««fc*ViT, 

iiftE£^iif{ft&Hiii££^?*H*&a*ffi£. 

[SfjfcSI 5 ] 

8?S»ifc}l6ftME»36Bitl6i;T«fc***!:t!JtgiBft7* 'J - > ii , 

-r*aa>Lii«>i&*3£@. 
[at#3i 6 ] 

m e x * u - > »* , ito&&fem&\zfcvxm&%*&m^ % z\ z>mfr\,mtb 
im&m 7 1 

83 e * * u - > \z tt , gtna#SBi^?LjiinT^5^i&#®!tt?,s^bSftji* 

[ft #31 8 ] 

i» * m i * fc tt w # £ 2 ic e m <oa^us«>ii*s6itfc*i»T, 

ffflE*5^IiI*SHffiK:*5Srsiil**w«i:. 

MEHiM<Z)^Ml-iEe$n, ^ ^ S n £ ffi E S ^ H & O Hi & ft £ fit E * J£ H ft id Jfc i; T m 
C iff ^ ^ 9 ] 

w # 8 tEtt<oa*»Lai»ii*«iit*3^T, 

tii e at * ^ n , til e i* jg a jc i; t aa e ia * 3t * * w -r s * « « * ^ * it a * t * 
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im&m i o ] 

Hfi B yt ^ m =f- \* . «TEi*jeiiiflk*«^Liis.nT^at*c, ttnas^^^s^-r^^igte 

[ffl^gi l l ] 

m- IB * 5* ■ ft © ■ m % t fti e ft « a * © pi & ft t & £ « -r s % & & m ? t , 
mB3e^dE*Tfc*i»T, ME**nft&mEtt£iift&%¥ttK:sft-r«£.£*tttft& 

[ 12] 

ME«wH«Rt;tftE4*«Bft©5%©-*OHft*S^ldc'r*iiift**l««i, 

ffi E iH ft & £ . MrBaEjRlBftRtfttBWjeHftOiftflDtt^CJBUTaEft**, StrlH^^ 

fWEtt^Stf^fcfc^T, r»E**HIfti:S9B«fjeH«&3t*Wtaftrs^i:ft«r«.fr 
[flt*9i 1 3 ] 

it* B # Hi ft , IIGa^Ui(l6GllTa«»»Llft«JlttRM«Cft«t^fi« 
LT, (WE»3ft»UiiIftK#bT, iB«±#:t «»[»«« *»6<Z)iS5*«*asUT»6nfc^ 

[M«9I l 4 ] 

h ft a> e , jffl.Ea*i/«mtttHitsa*a*ffi8tT*oT, 

««LfcWE«*ii*iBft^6«rEa^Lfll«*«tfiTStfttliai:, 
*4t;itsa0>L4ftttlgft. 
1 5 ] 

*3KiaftcaA»Lfli«*««)iitrfc«>o^ffiT»-3T, 

(a) ttE^^M^^ffllcr SX@<k, 

(b) (!IIEa*Ltt*S^tr»«H«SfflitSIii, 

(c) tflB^^®ft<fct(lE#£iIift£tt^Wf::S#LT, ME^^iiift CMG1» bit fg 

[Ill $3 1 6 ] 
HI $ £ 1 5CE«08*aH!)ji**Sl:*UT, 

«» e a a> l * * a , m e * £ ■ ft k , a*«cB«s*iiiftutt»T§inTi55:is 
wait5a*»ui»a*jft. 

[M&H 1 7 ] 

iS^^i 5 £ >t ti if # js l 6CE*©aa»ma&*38rttsfc:*v»T, 
WEI8 ( c ) tt , 

»S?I c.w E^^iHft^s^-r-sxgt, 
mE*3eHftft3t*wfc«*-r*iai, 

&^tfa**Hl«>&*#i*. 
[M*9I l 8 ] 
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§t # m i 5 ittzhm&m 1 6 i:B«oaAai»a**j*i:*iJT. 
mr is x g ( c ) « , 

B®(::jitJE^^Bft£3?7*-f£X;fi<i:, 

mGS«pifto«wsnTi^inEaiii:iniBWjgiB«s:fi?bT, m ib ^ w b ft t iw e 

»6BHlS3t*fil:Iit5lSi, 

[ffijRm i 9 ] 

w # gt i 5 &rc\zm&m i 6 i:E«©»A»i/ifta**.ffii:fei>T, 

ItGIi (c) II, 

MIBteS:¥®t*3^T, 8^£n/tinilS^^Bft®Bft}t£, ifflEfcJ£BftKJSUTaCffc 

a «& t , ttesvitj:iiiGtt]iit«%¥ni:iir«ie^. 

[MSA 2 0] 

if * 91 1 5 3; if # 5i 1 6CEi©8A»l/lJ6ii**l£i:fiHT, 

neie (c) b.' 

ass*ifcmBaiH«ci«3tfi, tfrE^^B cxmitts -e-x, us ie s< ^ b ft t 

[If #31 2 1 ] 

5*fti4i#ai 6t'Eioa*ii»a»*tiii:*nT, 
«r be x s ( c ) » , 

n ie & ^ m ft <d m ft % & & a t % x m t. , 

MIE1#5£BftcZ)Bftft££j&T5Xg<i:, 

MI5^^M^WIii#^<tWI24#^iii«<Z)iii^^<t^^fi£U, ffi IE S ^ B ft <h t» IB * £-B ft 

[if #3! 2 2 ] 
tt IE X g ( c ) tt . 

MIE^^HftS.r/^IE#^®ftro^*,0-^0®ft^^*^TSXg<h, 
MIEBftftfc, lWiEig^Bft& HtIfE4#£Bft ® 5 ^ (Di&XlZfo C T ^ £ ti: , iHE^^ 
Bft&tffftE#£Bft<7)^&£nfcBftft££f£b, 89 IB ^ ^ B ft <h «tr 15 ft £ B ft * ft ^ 
WtfigfSXgt, 
£#traa>bilfe&*:#}£. 
[if &m 2 3 ] 

Wl 15 X S ( b ) tt . 

m b a a» b * « * e « b t a a a a» b b ft * h « » « * k * * ft £ « « b t » w e a b 

BftK** bT. Bft^# I- ffl*»c«* ^6oaS««SJ6bT.-fl9E»«Bft*»*I&fe 

"&trart>bs>«>i&*3&ft. 

[if #51 2 4 ] 

b ft e , jfflEaa*bif*£«ffir5&»©aa»btftttj:£&T»t>T, 

*^*&tt»^;£n&fflE*ai>fc*B«&ilie-r<&Ig£, 

if l/fc(WEt»a*l«*»6illEa*»L1»«S*fflt«Iit, 

c % h © m m u m on ] 

[ 0 0 0 1 ] 
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[ 0 0 0 2 ] 

■ ft £ fit . ■7<^Dtfv?3>^*7-^h7-r^ , ^«if, »*ftlS«3H-3!l-HlJJiS 
[ 0 0 0 3 ] 

LjfcLfctfS, fi^Kfi^TIi, TEO#«»X« 1 C t»B« S JlTls 6 J: 5 f 10 

, Sfe!Hfi^£fcfcl»T*0U->KttLai£nT^*lIift"*», ^ VM ft £ © Qj W IZ & tk £ 

, i«O^IE3fc:-Atasn5J:5i:a:oT!ffc. £<0«k~>ftfT&ki — Ufcf UJ/>i» ( 

* * v» tt ^ ^ U - ^ ) i»?tfti5. y^^>^fcJ;«W«fc0^iE3Ji-3»«fft»n*»*t 

[ 0 0 0 4 ] 

[ * 4* ft X it 1 ] 

U.S. FrontLine Release Date: 2002/05/24 
^yhSK5it--5tSBStf7 i ^ (Itt) -mWK)M<D r x t! V - P I I j fe" (h t t p : // 20 
www. usfl. com/) 
[ 0 0 0 5 ] 

;:©«fc3ft7 i i;->>*fc«fc*lHft0TiE:j£-fc»LTtt. ±ELfc=ie-#-IMi*sa 
T $> 3 . ft If ft S , B&fllS£ftBi1lll*«fr>tt3AilS£ftH 

« » ft £ , «igiraT©it©^iE3 e-§fis±t5Sii;i^f . -?-ne,ne-^-h*w 
« . *©*wHftfc:*fLfc*/SiWlSfc#;t"r, iffii:3if--etTLi5*^t»5. 

[ 0 0 0 6 ] 

a^T, zL<D&otzru->>i>iz&zmm<D^m^z-$:\<*frizfflM\sT^<frW8km£ 30 

ft -3 T V> £ „ 
[ 0 0 0 7 ] 

[ 0 0 0 8 ] 

[issi§£#pfc^5fcifc<a^©&cfctf^©f£ffi -sag] 

BftfcH^L*«£«*i&tra*>LSS*a*S1BT*oT, 

jft E IS ^ Si # £ , tfEiSa>LiIi«£«tr»Mft£, S^fWl:liLT. Hfi E 3? ^ a ft 
[ 0 0 0 9 ] 

* w m m \z a v> t , & * m » t « , xu->>£Mz«ks*iE3tf-*>s#g^' < <#m«^i& 

* © » ih h « # , tsns. 

[0010] 

uj « & ra *> -T . £ . B«nf*s*»5*»*rator, m & l it « a* ^ * n t v> n « ± ^ . t* 

[0011] -50 
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[0012] 

i^^fMtiiiiisnfciid^^iis, x9 V ->*>wm\z&:V it v rem &iz. to 

t01*i:i»iiSnft2*l/f WStttHti.ctCiO. ?F IE n br-snfcnift^^a 

k ft n , 5i«-r-&it**T€rs. 

[0013] 

fflKSA>L«f*tt, t& IE # £ Hi ft K , fi« W'fcBH * *i#ft^tt»T^S nTH 5 i t A» 
[0014] 

oa*a*H««^^u->^»iBiBicifeutaufc»^Tt>, jl 5 a k , a l « « s » 

[0015] 

fitflS«f«iBlfe*^l2«IS:^® fc»*-T *#£IIift«:^.6l5 i: , 

WIBftS^MKfcUT, tflE*^iHft<fclfflE1$£Hftfctt¥WK«*T*«fc3fcLTfc± 
V> . 
[0016] 

C © «fc 5 Id , mC&®^m\zm*wm£:&feW&£&®^T Z Z. tlUot , 
[0017] 

¥®. ft®, E3AiBfc£, tOlSIJBb&U. U; , S ^ Hi ft & ¥ M £ ft ?£ Si & & ^ 815 
£ \t , -#T*oT*i<. SU # T * o T *> <fc ^ . 
[0018] 

mmm^mm&wmiz&TK-r ZWm&TKm £ . 

fltt E«r ^BjftSSdaSHiMfcilS^-rsifjeiiiftS^BBt, 

taiB h ffi n ^3 u t , <wraesiwHftta»B2»^Bift*jt*«iiwa*'r*«fc5t*bT'b«t^. 

[0019] 

^^Bift75*^^$nT^-5a®t', 4#5£Hft£J§^f5;:c!;K=fcoT, a® 

[ 0 0 2 0 ] 

fc *5 . aftS^SCt1#5£aftg^gSt«, -#T&oTfcck<, gij # T * r> T "b «fc . 
[ 0 0 2 1 ] 

a¥snfc^*(»E»Siiifttrti:i:TSE{bS**c:t36« *J he & * ? u - > t . 
set*. 
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[ 0 0 2 2 ] 

£©«£?£, SSI*!5««?3nt7i"Jr>T. ©if (D)t ( IB ffe % ) & 

»ei«i:«i;T«fl:a*5ii(:J:oT. © X * U - > J- *5 v> T , M#©Hft£tt# 

[ 0 0 2 3 ] 

# §8 «l « K *5 i» T . M ft % t. 14 , ItSf filct5Cii5pll^)t$^3. 
[ 0 0 2 4 ] 

&*s, **y->K:S9fs#ffltt. MliA^TtiflA^ttiiu. £ *: . * * y - > 10 
if 14 , w-m. &m, w&wttz* * © a m a ng t> & n . s . 

[ 0 0 2 5 ] 

*f8Woa*>Lil*ji*««K*5^T. StH37.^U->Tl4, f» K J£ H-ft K * i; T ffl BE 
[ 0 0 2 6 ] 

a^snfcH*3t*»jeia<ftcisi;T*Bi"r4i:-t^«to, # je h ft k * i; 

[ 0 0 2 7 ] 

*56^oa^La»ii*«Kfc*^T. iris* ? u - >»ci4. WfE^sfcigfttf^ L&sn 20 

T ^ 5 <t 5 III/ T t) ct H „ 
[ 0 0 2 8 ] 

- © =k 5 l: , — >fc#j£Hift**apUi&*nTi»*i. * ^ U->l:SSi*A^? 

3 *x BS K: , ^L,i&*nfcttJ£HIftttift^anfclBft*fcfcl&»£#;>U H ft ft £ & ;* # 

[ 0 0 2 9 ] 

MK«SMft4iilincaw*51fflft*j*«£:,- 

ftS-e-*3t**^t, 30 
<^ . 

[ 0 0 3 0 ] 

«fc o T , -€-©#*iisis^fc::fei»T. p|jci«fe36*«i:llt*:tt)t*5. 
[ 0 0 3 1 ] 

fc , Bift3j^gB£ft^3i^<i:l4, -#-C$>oT*><J;<, »J*T*^T*>«kir». 
[ 0 0 3 2 ] 

*58M©a*»L«H6ii*SS«^*S^T. fttf IS ft 3* iH ^? 14 , ffi 12 W H ft ffi U T W IS Bf ft 40 
[ 0 0 3 3 ] 

[ 0 0 3 4 ] 

*5i?80SAaiJ6ji*gll:i5HT, lift IB ft 3* 31 ^ 14 , tfriE1*j£iSftj&<^Li£*nTtri 
% t#i\z, i»EHftttSiSiafS»««*«*««fc5lwLTt>J;V>. 
[ 0 0 3 5 ] 

c © «t -5 , «f3eifft©icLii*nT^*aii«-p. ^^$n*:^5Siiift©iiiftft£ai§ 

3t«:ttiD, 9Ua*nT^*4*«Hftt4IBft31fiK»»S4hiL. «o 
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[ 0 0 3 6 ] 

fulEft£j£^^JC:fcV>T, TOE*5*Hfl^TOEW«iii*&##ttfc«*"rS«fc3fc:LT'b 
«t Vs. 
[ 0 0 3 7 ] 

-®<t5 K , «^**TlC«kr3T«5?lil«Oia«3tt»ieH«©H«l«.t**J«-r-SC:i: 
[ 0 0 3 8 ] 

fcfc, £l©iil*%±j£fl:<!:. SI 2 ©H I^fillf tli, S^lZ, RCM 

[ 0 0 3 9 ] 

WflB«^1B«&-Cfa«E»«H<ft©5-60tt^fc*fi:i;T«ft**, TO E ^ 
HI#S:t/^E^^iiil|[W^fie$nfe®ii^*4fiE-rs^#^^<i:, 

TOEft^£^K*5^T, TO E * w « * fc TO E W £ ■ * * ft * K * » T * «fc 3 fc L T *> J: 

^ o 

[ 0 0 4 0 ] 
[ 0 0 4 1 ] 

*3 , iS # ft £ f£ SB £ . ft 3* 81 ^ £ , S Vi (c . HCt#l«Ji:*9TfeJ:ia. S'J * © M 
[ 0 0 4 2 ] 

TO E £ H tit li . TOES^L1«fflS:mM©ffiSl3E@LT^SS^biiii«l*^«[Sfc®«t 
£>£titck{H?£LT, ItEliCl/IICttl/T. Hft£fr£Attft«*fr £ <D&&&&M L 

[ 0 0 4 3 ] 

^Oi^CLT, WS&SKfcSSdtCtoT, # £ Hi tit t;: *> V> T , 3ft>L1tfgftfIStik£ft: 
[ 0 0 4 4 ] 

& *5 , # fg . ±ELfca*»L**ii*S«tti:0(6«Sf8WOlB«lclfiSC-t«:<, jg 

l ffi a & h- -n m ta £ <d m m t l t © m m t h si -r * n <t *> m t * * . 

[ 0 0 4 5 ] 

a. m i © n m m : 

A - 1 . aa>LSe«HHftHJa: 
A - 2 . a L * til : 
B . |g 2 © §g #J : 
C . fg 3 © m ffi M : 
d . m 4 © H ffi & : 
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E . £ 5 0 $ ffi 09 : 
F . SB 6 0 H Jg ffl : 
G . IB 7 0 $ Jg ft : 

h . m s 0 m m m ■. 

I . m 9 0 H Jg M : 
J . 110 ©.3g£B : 
K. S 1 1 flllW : 

l . m i 2 onmm : 
m . 1 1 3 <Dmmm : 
n . sg i 4 © m m : 

O . SB 1 5 © $ fig ft : 
P . B # « : 
[ 0 0 4 6 ] 
A . IICD^IM: 

B 1 tt # « 91 © » 1 fl)*8«il/TOl!i»LU6ii*81 £ ^ II K ^ 

-Tct^ic, **Ms«©a*>bai«>ii*s«i o , » a* b b* m a r * fc «> © a b b ta 
aiii o o <fc, a^m«*^^ij->5 o o^j8^rsfc»©*7Riii#a^»«2 o o 
m& v&&m.WL&<kf$. Lxm^r u b b b b m a-sb 3 0 0 s»i<x«i 
• txf y->5 0 o{cs^Tsfc«>©jg^L^«iia«S!^s«4 0 oi, * « a t ^ * 

[ 0 0 4 7 ] 

t* 6 JSJE T * 0 , *iii^7^/-->3 > fe £ © » B B * B fc £ © » lb B B & B 5* B-B 
fc O , * * tr»tt , »±«RB*CStta*BSifcafc£ft*ftLTBB*«5GLfcOUT 
[ 0 0 4 8 ] 

m-ZtL. ^©B^iBBffiAgiSi 0 0!i^lil^jnfcgiii&7^J->5 0fll:8? 

-r <& . in* « i- « , 8*ita'*8ti o o*»6B*anfc*««f*A*L. © n* b 

«f|fcJ;^T«li/t*JP-*DMD (f v^^V^f i^DS : ^ * X • > X 

y ;w * > y tt © a » » « ) &£©3tfM*f Jilts, fit, ttB*»s©fts*-© 

ft^BBB^Taa^fcttSttS-B:*^!::*?), *©ft£±tattB«#fcl6i;TBB-L 
. BB«©BB3fc*a^%9**fc«fc-3T**y->5 0 0l:tt^8J|t5. 
[ 0 0 4 9 ] 

- 3f , S^L«l«ill*gi3 0 Ott. n>V=L-*tzafre>f£^T&r). a iM fit IB 

fcB«3tt»tt^*ttfcB»Lfca*»UB«BB**BLT. *oa*t« 
BBB*7*n«f*fcttf f S>*;i'©BB«*i:LTttia'r*. fc*, * (fi © * 

k o t» x tt . m is £ » l < & -r s . 

[ 0 0 5 0 ] 

b*>ub&bb&9£B4 o o « , s^a«s?gi2 o oii«i:yayi^i»5i$ 
oi*o, s^i/^iittfi*gt3 o oci^^n, -t©a^use«B«iij*Bfi'3o 

[ 0 0 5 1 ] 

'ftiT. z^u->5 o OTii. SSi«fi?gt2 o oi:ioTa?$nfcg^H«i 
. a*>LJC«B«a^»B4 0 0 CioT 8?^n&24> L B B B B . ri* ft 3* ffH;: fi S 

-> 5 0 OfcBBWKBLHiSnfcBBiLTW:, a*»L«W©B©&**lfcS!«&i&*B 
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[ 0 0 5 2 ] 

a - i . m^L^mmmihti ■. 

m 2 a m i \z & w % m & l & mm m m t> & w 3 o o«Di«sstrD^BT*«. jg 

H?il«!tii*gi3 0 Oft. ±ISL&t*03>Ka-^^6l«^T*D, ittT, 
CPU 3 0 2 t, ROM 3 0 4 i, RAM306<t, +-)f? - K^/P-f >f-f >yf/H 
X&t'A^lS5Atgi 3 0 8 i, ilr^^Hftil^SlSiiliaiOi, fl. 

£ L 3 L £ & M «T£ * ilrt "T * A - K 5* * * * £ B 3 14i, dneo&snis&i^-r 
5/U316t, SIXTHS. 02TMS#ffiW-r>^-7x-f7.f5]l?Stt^BS$n 

£ Ac , ^ffitiJ*gI3 1 2 li, BlO3»l/Xil«S?SI4 0 0l: ft-fl* £ n 10 

[ 0 0 5 3 ] 

RAM 3 0 6 KB, S*>LBi*£j«ai!3 5 0£. 7-*M^SI 3 5 2 t > HI g 85 3 5 4 £ 
> (£SH^iiJnaiJ3 5 6«!:. i£8imn-tJ-f>£& (IDCT) gJ5 3 5. 8 £ , £ £ Si S ft £ 
8 3 6 0 ©, &iSISSIItSfcJ6 0a>tfa-^yD ^5A*lj#*i$nTUS. £ D 
>t!a-^^0^7A£CPU 3 02 A«^fff-5^i:IC«k^T, £ *l 6 £■ gB 3 5 0 ~ 3 6 

0 <D®m&mm$ . 

[ 0 0 5 4 ] 

1 4^^LT$fctta«l:RAM 3 0 6 l:!fcjit5. * * H tt , 3>Ka-^i|ty h7- 

*±©-*-a (H^-e-r) ftf^e, iimtg^ (Bwtf) s^UTn>tri-^c±BB 

[ 0 0 5 5 ] 

*^«J«3S:T*0. * U - > 3 >->^f ACD«IPOTTifft5A- KOi78iSt 
&tt7 7- A9i7¥aTA-H!>i7iSIStffSt«±5a*^»:tt. * © a - 

iTgigfti^^tfi-^cffiats. a — k 7 1 7 8 1 is . cpui, mmm#izm 30 

>lfa-^7 , o^7Ali, ::©«fc"5&:3>fc:n. — ±i2£-gB©18&fig£Sigi£-&£yn 

^7A3-H*^>uTl>*. ft *5 , ±>$©8&fig©-iS5te> 7yn--/3>7"D^7AT 
[ 0 0 5 6 ] 

I C*-F. ROM*-h'J'>y, /I > ? * — K , A* - 3 - h* & £ © # ^ # flJ Jjlj £ ft tf] 
84 «K 3 > t! a - * CD rta&B2t§gfi (RAM^ROMat'O^'J) *3 «fc K U 15 It g fi 
3 > hT a - ^ 3&* K «t 0 Pi ffi-JS: « -<r © fflt flc & fij ffl f * d t ** T * S . 
[ 0 0 5 7 ] 40 
ft T W: , S^L^^H«tti^^fi3 0 0l;::j3tt5jS^L^&M«£|j£MS{~OUTia9i 

[ 0 0 5 8 ] 

£ -r , cpu3 0 2i:±oTis$ft5iSi»ii«4)iE»3 5 on, - \* ? 4 x ? mm 

ifHTS (B3©7fy7Sl02) „ « A « , X ^ H ( & ^ *>J t> ^ ) SO, lCXi 
LTf 5n5tf7 MfSS3^Liiit5«^. *cotf7 hiiS@«ftLT, iiro. 
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[ 0 0 5 9 ] 

«fc-5>S:a*»LH«*, t&muVf >&m (DCT) l;«toT#Sn5iS«ffi«CJ&5« 
iiSSLT, ^P$©j§frL^&®i$ffl*jaa3I£fT5. 
[ 0 0 6 0 ] 

-ASIC. ® ft-x- * © <fc o is. 2 #7C©8S mm IZ M L X tt, DCTilT2*7CDCT^| 

^Kt^tt, ^-n«^: (i) -e*-atis. 

[ 0 0 6 1 ] 
] 

D(«, v) = t-(i/)c( v) -j== Z Z C ( m - w > cos — ^ cos 2^ ( 

f l/V2 w,v = 0 
[ 1 w,v*0 

[ 0 0 6 2 ] 

Z\Z\X, G (m. n) tt H * 5 s -.* T * 0 , D (u, v) ttDCT«ft (H«*(Jc#) T 
& 5 . . ■ 
[ 0 0 6 3 ] 

0 4ttDCTI:«tt)T-»»)l:i5n5 1t»fi!c»*St§»^0T»5. 61 4 K 7* « ifc 
(DCTit) © + T, £±©j&fc<fc«?-*J«fl-W:ift«E (DC) fi£ # <h *1 , £ 

T , <&J18i£/&#, * J18 & I& # , »««[J«»O0HE?!ISn4. ^LT, PO-Jiei£Si©J&# 

tt , Dcj*»& + i^tLfcra-op3an±KiB5«j**i<5. -ne^&scfi£^(Do^, & jie & 

[ 0 0 6 4 ] 

f :t, igrt>LlIi#t£f£gl$3 5 0tt, 0 ffiHfc L 7i e y h til 18 . DrfV-i7^,0 5t3^ 

ti5i:, £ ± © a ( -r at *> , Dcis»c«s) & * 4> £ l pj »te t si # s a * 

Ltif $g E B fii (&*8BB#) ic, Ett5J;5l:l/TH5. 
[ 0 0 6 5 ] 

-TfctotS, H 5 te a* J: -5 K . S^Lff$BBHB®^«, fcli*Jiii£j&#teffl 
St5®«TioT, -3 , £ ± © .6 ( "T t> ?> , DCfig^Cffli) S + i£?i^fc20© 
re3ffitej*$*lfcSB«£fc^Tl/5 5. 
[ 0 0 6 6 ] 

0 5 C^UT, uvJ^^©lV7.^, 09 >L « . 6 4 X 6 4 Iit2&§<!:t5i > £±0^ 
*>6>Sj5>L11tf8EB^«*T©IEBtr 1 , 1 0 6I*»Ci«ittoTU5. 
[ 0 0 6 7 ] 

( & rf» L tit $8 ) iiBM^nt, B5fcSLfea*»l/i*EljB«l:feHT. T ■* S « 0 
, £ ± © A ( -T ts t> % . DCU^Cffli) S1>ttlfci-OP]»J:tttlT«i5l:I 

i^ns. & *s , 1 ^ © tr «y h it m \t , « a « , ^^3x31$, sssBdii, b 
>o) ©yoy^icusuEHb^ns,, 

[ 0 0 6 8 ] 

-«te, DCTte«toT»e.n*»ifiikB£»te*^T, .«h«j«»«. fiji? /ie 

mmm&ftizmm-rzmt&iz&mTzt. mmmz® z n wmiz &^x . «i & 

»ffliftri6«-ic«a-r*fli«ica^n««*E«-r<&tett, mm? z&w&m 
^tls5. £ , z<Dtztb. m a> l is $g » * « ■=> k e m s n * z: <t t & s * , s # 
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b , * * * « t * t» t « , ± a* b *: «k ? k , a l * « * . «a«ti«»»:«at5i«T 

H fc < . fi3tt«»ifttttB«)«»i:«af5a*»Li«iHlI*l:Eil/TH5fca& 
, ± 12 © £ 5 & ® g & £ ffi < S n # '> & U . 
[ 0 0 6 9 ] 

JfcK, -7-#tt#gB3 5 2 li. 4«antSi»l/i«rtC*ftSBfSottii:-7-*'s# 

# "T * (7,T-«y^S104) . 
[ 0 0 7 0 ] 

H 5 ^ "T «fc 3 . u vl^©177^, 0>J A , 6 4 X 6 4 1$Tfe5tt5t, (u 
, v) = (64, 64) (D&WIZ* 7-*&EIt5. & *3 , £±0^i> 6 - A J 10 

T r 2 fi, 90I*#OSIt«t 7 TH5. <fc o T , £ ± © £ *> S If y h« * E« 

I^STWiir 1 tT-^ttWES r 2 t©it r 1 / r 2 tt. 1. 1 8 £ ft S . 
[ 0 0 7 1 ] 

■ 7tt7-**ft4Ufc*oa)l>LitO-«itStlll-«BT*6. fl'5&at-BI7C*t 

$ B I: M b T , k X B (fib, k £ 1 ) iftoTl>5. 
[ 0 0 7 2 ] 

# ^ % 09 ic « ii t tt , e © «k 5 k s a> b m m. ft 43 if z> m 3£ © t£ s t v - ti * # -r -a <*: 

£©±5)5:1 I*{ftlA^nfc*^§Il;^at5:t))5BJit/iO, 381 ^ T ti , tf •> hit 20 

m ( 8 a* b fit « ) offi«*esfc«*fs;:4:*«prffitJ&:*. 

[ 0 0 7 3 ] 

# k , ft * ai: 3' 5 4 i* . ^«>ffl*3nfcawc*5iicDiiS', sfrbistko&BsotticjB^; 
iiLt (^f 106) , mfrvwmo ±x ommiz-D w z $ jjfa<Dm&&n 
o. o *^ i o<sgn*»oift*«*aft«&MxN«*r-r*a«* 

3*J £ ffl U -5 . 
[ 0 0 7 4 ] 

0 8 li SL & ?6 ?U T? 93 & $^(Sl©iilES:fT^ fz '& <D & L M & <D — &\ & fx? & ^ $> . 
0 8 ic^fi 5 I:, &***J£.fcSiBS;^fa©HSSfT3££K:,ki5, b Si & ± # 

[ 0 0 7 5 ] 

# * « « *5 l> T tt , IOJ:3i:aft»5SSfflUTilA»UH*<!DtT©l*f:ot>TW* 

h#^^-7-^©#&{r«fcD^)£^a£jgc©b^;i/^^:^n^^bTi®M^'ffc ; &fflViTb* 

[ 0 0 7 6 ] 

« ^ t , (s»iB«igADBB3 5 6 ». a*Li*©*#sa«T»it)6ant**«-ta:*i 
o\z. E9ttv>#QB*e£attfc&fti-r<5 ( * t- * 7 s 1 0 s ) . 

[ 0 0 7 7 ] 4{) 

#J , ^*IS3tSnfc±f3©>c^$75t2 n X 2 n jH Si (fib, n{i2^_t<Z)ggc, M, 

N^2 n ) z>m-& . s^biH^©^:^$iisaa!bfct*5DMXN]®^, -r & t> , m 

5 i:*^T, u^Ip]^MBJ^, v*|B]t;NItt$5fflT, u^ffi]irfi2 n -M®^, v 
fa K li 2 n - Nil, JlOftuciifc&s. d t , -neso^c^5i-©®l^{gJ®W 

tiiunbT, u # isj , v^fSjfc-s-n-enLiai, -r & fc> •£ , * # £ 2 n x 2 n i^^it 

[ 0 0 7 8 ] 

H9ttfi««KiB**jjiiip*nfc«cDa*»ba«icD-«*^-rBi^HT**. 19 k ^ r 
«t5i:, fi«W^iil**«jiJDSn&c:4:C«fcO, iS ri> b a & li . ^tS2" x2 n ®|© 

iE^^cDiH^i^^T^-S. 50 
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[ 0 0 7 9 ] 

#.\z. i dct 1 3 5 8 «, zomfrLwrnz. gfij$L/c<h:j30DCTK t fcoTf#e>*-i5 

fl«»fi«l:*4«ifi6l/t. z<D&frLm@azttVT. m m « zf a y 2 \z ft t* S d <t 

ft < , BH8i£#l::, 2*fSlf[3-y-^>^^ (IDCT) SrJSLT, ^^^«c^$)S«*S^ 
LfiItiLT#5 (^f^S112) o 
[ 0 0 8 0 ] 

mi Ott I DCT.i:J:7T1l6n&aii>U««B«fl)-«SStR«BIT*<&. 01 o tc 
£lO.«6i|'itLfcB-cn3B±Cfi5ISnTl>&lfy h*«B, IDC 

. 0rS©l!fttLT I DCTSIt;tl:J:0, S*>L1ftft (t-vhfS) £Ht»C% 10 

[ 0 0 8 1 ] 

* HI M iZ *5 Vi T H , L Sifc \Z I D C T m& \Z . 2 n I$$*ffiiLTtH& 

f? $ 2 n x 2 n IB 5H (C #3 ft ^ « 11 , ± ft L «fc 5 , Xry^S 1 08t*HTl 
Dav»»OH*Sfiffl69tj6lPLT, * £ 2 " X2 n Hi5fi©IE#^©iIi«<h-t£C:£:K 
«k o T , I DCTi:*s(tsitf S§li;fT^i**tf 5. 
[ 0 0 8 2 ] 

ft 43 , IDCT©fh#Sg*7;l/:*yXAti2 n li|*£*<fc£LTfToT^*©T, SA> 
L IHfc * , ^#$2 m X2 n Hi^ (It, m , n H 2 .E* ± © & -ft , m * n ) © § 20 

*f WBIitlTfe. I DCTC*Jt*ttiS*4i*«li:fi5it#-e#**t, ±12 
« i 5 l: , 2 n X2 n H^OI^®OIt<!:-r5^il:<fcoT,.IDCTt:fett5H-f«: 

[ 0 0 8 3 ] 

* m m m \z #3 ^ x , s *>vl is & i d c t £ as -r & , mm*-? a ? z \zftn z> z\ t. 

ft< , i«4«!l:iDCTSItti5i:l/Tl>Sft». «*K*5l»T. sa&3;ftfc8a> 
l/*«6iBit'*IBl:«Ii3nTMfc^D^ai , «!)ttl«»«<!)l«I*«TIiiS:«. 

© * » t «t s y n * * ft £ © « ^ » 4* © r n .* « ie r a & a © » « & ^ 

[ 0 0 8 4 ] 

a*>Ll«[:i DCT6STIB. Hifcfc^n .7 ZlZftV &<, 
DCTJJIti^lCL T 3 * . ^ D y * \Z ft \t ft * & IZ it « L T , hit 
L fit ?B ) &H*£#K:JS-|;:#*ai**::£j&«T*<&. 
[ 0 0 8 5 ] 

S & K , {K*glB*|»£ffi3 6 0ll, 7fy^S l 0 8tfiSWl:I»lfci^^5ISt5 
( * 7- «y 7" S 1 14) . 
[ 0 0 8 6 ] 

-r ft *d , & m ffa iz , u^i^t3 2 n - mil v^isnc2 n - n h * , n n ii IP L 

H? £ © IS tfe £ , i«IM^a^L^Mtt LT#5„ 
[ 0 0 8 7 ] 

K#Sns«©&*1II«kK:*gfclII*j&*J»S&^. ft * , il4ii^f;ty M» « II » inT iZ^ 
Lf;t*iO, I DCT$iLfc^ti:«tO, Wm-ZftlZftmztLZtztb, Z\<D£o iz-& 

©is3i£Rfc£LT*>, s © & £ *i fc tf hti*!*tons:tBa^. 

[ 0 0 8 8 ] 

CPU 3 0 2 , «±©*5ftSa»L£«iH*£j«ffl«te±oT£j*;£ftfc»*>L*ifclii 

{Si* . A-Hf / ^^813 1 4l:»ftf5. f LT, CPU3 0 2 H, ^ © A - h* ^ 

7. ? g S 3 1 4^£ig^L^&Hi£i£M#-liJLT, ^ SB fcti 2> g « 3 1 2 {I ft # L , Hi 50 
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*SI3 1 2 13;, t®SiaMMU7tD^ifcliry^;KDftll!ftlTgAa 
Iilig?gi4 o o I- ffi £ -r 5 . 

[ 0 0 8 9 ] 

si njHi i:*tt5i*at iiis?gi4 o ocffi^^styD-^BTfe-s. a 

ft>LKttiS£&9ga4 0 0tt, Ji^Lfc^fcO^nvx^^^effc-^TisO, till 
, 3161 4 0 2 t, «1/U;i'4t>6«43t«ll*f 4 0 4 t, S?ffl 4 0 6 t, ® 
MB® 4 0 8 t . JiATUS. 
[ 0 0 9 0 ] 

fc *S . 0 1 IT H , X8 4 0 2 *»6i!l!?3t** 4 0 6 KS53tB t> I: tt. Jtf S$f 4 0 
T tt , 3tf iif 4 0 4 tLT, ti/U;^«i:i:OSaS©)tfSif ^ffl^THS^i, 
[ 0 0 9 1 ] 

a^LK8IHft«9tt«4 0 OTtt. l^Lf iiltiiAgg 3 0 0 i^!ii*snfe8*> 

L*«iH*©Bfe«m-it*AaL, ffl3aigis4 0 8 t*sir»T, *<Dvkmmmzm*<Dwmm 

3 S « L fc « , t<0R«||f l:±^T36«i*f 4 0 4 *l»f5. f LI, 3til4 O 2 

t & is l , mffl&<Dmmyt&&wyt¥Xi 4 o 6iw«toTx^u->5 o ofcjs^s^-r* 

[ 0 0 9 2 ] 

tot, 7i"J-> 5 0 0 Ttt, S3 » L fc £ *S 0 , liligfgf 2 0 0IU^g? 
. i»J6»»l:HsnT. 3* L 111* ft, 7i"J->S0 

[ 0 0 9 3 ] 

fc , 7i"J->5 0 Otli, «^®«ift2|Kft«2 0 0fc«fci9i9!^*tlfc3i^Bi*tt, a 
ftt5(DT, ttlllil/fci*^*!*^, »*«K*e«&£&Sfc^«fc3K. 3t ^ IS #i <h 

a*»L*»H«o»#w*:w*a*»i«E-r*2:tj&«ff*Lv>. n © d £ a , m m r s jg 2 

&^Lfg4©^i6 0Jt;:*V>Tfc|E!8lTi&S. 
[ 0 0 9 4 ] 

01 2te^^H«t©-0iJ£^-rt&9i0T&3. 01 2 {' ^ -T cfc -5 »I , ^^iB^«, u- > * 
[ 0 0 9 5 ] 

01 3 110 1 2 1 0CjRLfca*»L*«Hflktft^jrU->5 0 0 

± t * ^ w a * u t » s n fc « «e> a * ia • © - « * ^ r k w« -p » * . « .l © «t 3 k u 
r j; 5 , **u->5oofc*LfflSft*s«e>a*Hifc©iii*tt, s^ii«©*-*i!*L 

tiJLfc^^-fCifc&LT, t> T £ It t Z> t> © © , 7? U->5 0 OtRLffiSftiSS 
[ 0 0 9 6 ] 

fi£ ^> T , £©±3l;:UT;**y->5 0 0l£iftl,ttjaftfcS«i>&*H!*&, 

+ 7* 9 J 9 )V to * ^fcifTJUBLTEftU, ^l^->>^(l<fc-5lH«©^FiEn t? - ri* ff *D ft £ 

tut, -t©ia*$nfc!B«ittt, a*»u*«*«*i«e)iisnTirss. <t?t, ^ u ~> > 

[ 0 0 9 7 ] 
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[ 0 0 9 8 ] 

A - 2 . jg^L&fcfi: 

si 4te*§& warn 2 (DmmwtisTmfr vm&m&<Dmi&& 7xT7n y pw-c&z. m 
frL&mmm 6 o o a , H2©aa»Lse*iii*ttJrt8«3oo£ra«K:. n > tr ^ - * a> 

6 t> T *5 0 , C P U 6 0 2 <h , ROM 6 0 4 t. R A M 6 0 6 <fc , =^-4?— H^>#<> 
>^f/HXfti:^5,fi!c5A*gt 6 0 8 t. , «I r y 7 ^ l/>f ^> C R T » i: * 5 j« 

[ 0 0 9 9 ] 

R A M 6 0. 6 14 , 7^;U^«LSSI56 5 0i:, BSmn+>--f>^^ (DCT) 05 6 5 2 i, 

3»i/it*j!ii»ffi6 5 4 t. s^^Lit$g^mei56 5 6a3, & mm * mm? z rc & <d =1 > v 

^-^^n^^i^tej^snT^So ^^^^^^-^^O^^^^^ CPU 6 0 2 *it 

fT-rs^ttCct^T, *n*> & m & 5 o~6 5 6 oifttfuasn*. 

[0100] 

£ , *V SB A # £j S 6 1 2KB, DVD^U--^, tftf f, DVD^ 

) iisi^ntus. -&©DVD$fcttt7 y IC , 7. * "J - > 5. 0 0 fc 0* L tfj 3 

. * iE 3 tr - S n H IE » 3 n T v» S t> © S . 
[0101] 

-©@i«fc£, ^eSA^gte^S^LTAAtSt. ^ 0 S 4 6 I * iii * tl T H 

[0102] 

si 5ttn©,k-3fcaa*L*tti««6 o o tfm'n-r zmfrL&mmmv^m&TxT? a- 

[0103] 

£ 1* , CPU6 O 2t:±oTiSJnS7^;^i!lIi6 5 OB, PI £ Hi # (I 7 * $5 
g£J6-r (7^^8 2 0 2 ) . S £ B & 6 , H 5 CvLfcI»l««ii 

[0 l 0 4] 

ei ett^^^^ffljaojfisn&awii^iiftticD — «*^"rtt^HTft4. ± e © *k 5 & 

7^J^ffiI5J6t:ii:j;oT, 12 l 6 :S T «fc 5 Id , tfc«WU^;i^OD?«ViH«[*d£» 
[0105] 

* * * « -im* . z: © «k -5 k , ssit^st^n* (a*»bi*) &«itir*ofc5feSi 

[0106] 

2fc l:: , D c T 6 5 2 li , £©?5£Bi<fcfc*#LT, IftS^D y JC^tf 5C-tft< , @j 
ft £ & \z , i«im3-y-<>^^ (DCT) fciSLT, ( 3 b tt ffi 40 «fc 

) £ 3 (7f7^S 2 0 4 ) . 
[0107] 

Ell 7 12 D C T id «fc o T # S n 3 36» L 4fe ffl H & © - W £ t SK W 0 T * -5 . £11 7fl^ 

ti5i:, m^.mmizD cr &m? z. tci^t , s«>i&**iT^&if*htt« < a a> -u 

[0108] 

# K , 3#*L1ft«lft%fll!6 5 4l2. I, tethWiSlfr ZtklUL . t£ m L fc V - # 

©tt»fca"^ir»T?i4a«Jc»-ra»(sr#w*ftStta*r*. fit. s ^ l « ttun « ^ 
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*f L T . * © tt L fc » M 4fc W IE ft S * V > -fe JP'-T S * 5 & » IE ft « L ± T , ¥ v h fit 

m ( a a> l «r * ) ©&e£&f&T5 (7f<^s 2 0 6 ) . 

C0109] 

* * « * v» t a , _l a> b <t *s o , gsistSia«iit$^^j->5oo 

£tt¥LTtt#WK:fi*L, ^-<D7>^'J->5 0 0KI!*Lai£nfclI©&^iIifc£t*7 ; :* 
*^7^>fy^;^/7a.2TlgLTS2St,, t © ft® V fzW $ £ f? £ L , © ?l £ Hi 

• il»6a^Li«6«ULJ:5tlTU«. L b ft # £ , ICiK, Bi # © & ^ 

© Si U £ 5 £ , -t © RR K , iil:»lH6^©^<5]#W^ft^3)0A^n5i tl:&5„ 

a^Li«*©«i«e)ii*nTt»*H«it^©«fc-5ft«M*«*ftj&«ijpA6n*i, a a> b fit 
*©#fiEr*ffcBt>aai©ffi«*>6aet)oTi»*fc8i>, aa>b««&jt.ott*;i£:j&tffl» 10 

£ ft s . 

[0110] 

^ £ T , * H IS « T tt , ± 5$ b <fc & 9 , WJnbfcT-^^MilltSIiCioT, If £ 
[0111] 

018, 02 0, ei 2 2 tt-tn-pnatt^wsefttfun*. s nfcn*iB<ii©-«.sr^rKw 

ITfeO, El 9, 02 1. 023«fftfn018, H20, A220ff£li^6ll 
[0112] 

H I 8 C^tMTtt, Btt^l 2 0 xa*tStl»5»fi*tt«fta»JnASnT*0. d 20 
© « , v - # 0 l 9KStJ;5i:»ftl/Ti»5. 
[0113] 

T ft , B & £ it ± , fig /h b « £• , i£>c«fCttv-.*tt£JiK:»ftU, fig /J\ K « t 
TC»lt5. ^ © & , £±fflj*36^6v-*ST©E«Sr2' H, tc © IE Hi £ r 2 <h 
tit. It * * o , a = r 2 / r 2 f tft5. ft o T . H©ft**a*JBfrJT, Jm *. 6 

ftfcsm¥W£ft£**>-fe;p-r*d<httpj<igtft5. 

[01 14] 

H2 o i:st«Ttt, Hi «t £ « * ft ( u # ft ) CI 2 0%t*LT, T h it&&& 

T 5 . 30 
[0115] 

T ft "5 , HHR©7X"<*l*fl:S**.fc*^, T ft t> * , 0fl *. fc£ , -L IE © r «t < , # ft 
K©*ft:*:b&41£, v-Ali£*(6]i:^l!its 0 © (R , v e. Sg ^ ( T ft , 
u#ft©&<Ifta) Sr 2u' 7CfflEI & r 2 u tt 5 i, * #.ft © « * *s a u tt 

, au=r2u/r2u' <h ft <S . :ott**o u tffll>T. tin*.e>n£:Sg{5J^tfJ^ft£ 

+ v>t;i't5ctiiiiii6iS;5. 

[0116] 

02 2 k ^ -r #j tms , mm**;®*) 3 oMftai*-s£i»3a«*«i*4fctf»iin*.s*iT* 

0, d©^^, V-*ttB2 3CStJ:3i:H-tnJ:l:2oan4. © tZ±<D&£ 
2O0Y-*tTff^n5ftSS9gtbT, I«$fi/2lSfctt (90-0/2) £ 40 

. asuiDfciiiGs-a:**:, in* 6nt»w»»«ft*t*t >t^an, ie l v» -tr y hfi 

[0117] 

a±0<fc5l:LT. tf y M» « ( a 36> b ft IB ) ©ffi«*«*bfc&, jfc , a * b if IB tt 

HH 6 5 6 U, * © & *t & « t s -3 ^ x , wmitt<ntz¥ybmm*j&frL&itiiw&fre> 

^Hit?) (X77^S 2 0 8 ) . 
[0118] 

«±©j;5i:lt, e y m» « < a *> l « « ) ©tt**«R*'Lfcs, * \z , a b m « & 

tti 6 5 6 tt , ■*©#*»* I;: StJi/ST. H»ftSnfcliy M**&a*>bttHJiIi«ta*& 

tfc Hi "T 5 (XT7^S 2 0 8 ) . tit, C P U 6 0 2 , *CDty H«#fi#«ftL, 50 
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[0119] 

iffli^cLt, gi i 5 c^Lfca^i/Httiiifcfc d, a^L«asi«€-ooj4, mm 
*ntiis6«c«i, a* -ess. 

[0120] 

a*, a*L#«a«« = #K*ffisnfc^j;5KT*fc«>K. ^ratci^t. s#&ty<# 10 

Sii»l/i«**A««t5i:l/Tfeii». cd ^ o" , #J A , L^^Itffl^gi 3 0 
0 \Z *5 H X , jSa»L1*«&*KffljftL, Sfc*»a»Lflf«»C, * 46 , S^LX«Bift$ 

fn^n^iSLTA-Kf^^gia 1 4i:»iLt*t > Brjeonsrawwe, a - k 
r^?gi3 l 4*^R*H}LT2Aai!8ii«g?8I4 0 OCffl^tSSAaiES 

[0121] 

-hflBLfc*Hfc«fc*St»TW:, *^BI*S:tfi*-r-&*^iil«m*SB10 0- t, ^ © 3? Bj 

fc£&^-r53?^jat&&^2£H.2 o ot, a^L**iii«*iii*-r*a^L«»H«m*. 
si3oot, *©as6»Lse«iB«sia^-r*a^Lae»iB«ia!^s«4.oot, * »j * 

tsiHLTfein. #J *. , $iiiffi^giiooiiii«is?8i 2 0 0 t$ 

* (OHP) . fa-t#f O^pyi^^ftt'^titlS. 
[0122] 

£ & , -kELfc£JS«K4iUTtt, ¥ 7 * * * 7 7 V * t) * 7 ti. i£ t% & L fcm & & 
BE & L , ^orceLfcHfcftiSfcS&gllTSSiUT, troiiift* 6 0 0 I: A A IT 

snst»©Ttt3te<, .h « , tr ^ * * * ^ * =r *j 9 )v ts * ? u a x mm v & h m « , 30 

^©3;£, 3^b^|llgi6 0 OCA* LT, © & & M ft 81»iiSnTl>58* h 

[0123] 
B . : 

4 0 0l:*UT. f 0B*«M^l:J:oT, aS^^^^DMD^fO^SCPSlS^SKftb 
T , 3tjH3&»6<03t*SCWUT. If lit J 7 ^ 'J - > 5 0 0 =t 5 C IT 

^ it a< , *5fiWtt^ntisjeana"b©Ttt&<, g^iiiii&, ^ «e> , ana^-f 
;u A . a §9 & « . * « > x & t* , afc&iSiS-rsaii**. s # £ s *r T s 40 

iiLT, ^©KS^IS-CS^LTS^-r^ClifCfcO, S U * « H X * 'J - 

> 5 0 0l:»?t5J:5i:LTt)J:n. 
[0124] 

T tt , tOJ:3ajjlfi«|SH2 4*ffll>T«53t5. i2 4 li*?g^C0^ 2 i L 

*4. S^bl!ttlttjSt?SI 7 0 0I2. it LT, 3tiE4 0 2 t, £ ^ L £ £ Si ft* ¥ 
Li&A,iEaiI«7 0 2 £, g?Jtf! 4 0 6 i, SfjtTUS. 
[0125] 

£ © -5 t3 , Ell 1 <h i; « 3? fw O T \t s lt#^S#LT*D, ^ © i¥ ififfl & i» 50 
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m "3 Vi T m 1 ©*«i««l:ra«fe^itT*ri6Lfca^U**lil<fc*, © # ^ * _k K -EP 
t^^ilCtoT, ^ L & A, T l/> 3 „ 
[0126] 

fc *S . H24CiUTt), XI 4 0 2 »6S9X¥3K 4 0 6 C55*i"|>i:tt. 3 & « 7 
[0127] 

SAafiMSf gi7 0 OTtt, XI4 0 2 *6©*til* 7 0 2 TSiat, iE- 
©3i&ft£g:¥ft^&4 0 6 K«t5TJt*a?St5Cti:J:D, jS i§ <K 7 0 2 K ^ b & 

$nfcS*af ii«i^7i"j-> 5 o o io 

[0128] 

« t> T , 7JiJ-> 5 0 0 Ttt, X lOAKMOi^^Rilc, gii»g?S12 0 0 
aoTfifjJifcgilit, jS*>L&&iii«i9:^gB7 ooi:ioTg?$nfcS^ 
L ^ & Bi & £ , ^)tf«i:lisnt, & K 3^ L1i?8*<ft^ft X 

* U - > 5 0 0 1:14, a^Lfll*©SI»ii*nfc«*ii*lil«lA<BllLm*nsc:d:lc*:S 

[0129] 

i*i/«it*iiiti:ti:iD, TiEn¥-t<tirzwm*®%izm&, mm? z> z. t a« 

[0130] 

fc , # £ * « ;fe H T » SIS 7 0 2 iLT, ^7^«&t'fflli5iai:Lfc)5«. jg 
£ 7 * ;i/ A . SHJ^1S^<i:Srffl^S«t5{;LTfci<, Sfc. V > X £ $t ffl T -5 i 5 \Z L 
T & £ U . gi§« 7 0 2l:ftil, a^L^&M&£^L&^/£5 7- &<^:<D£: 

»<S5I^SJ:5l:LTt>J:i>, -5- <Z) if , )t! 4 0 2 ^ ^©)t&f cSWSTSW^t 

[0131] 30 

c . m 3 (Dmmm : 

-h 13 L II J6 #J *5 T « , Sa>L«»HHft*^L&A,;fc:S««*»JEi*«tt 1 ftfSSt 
[0132] 

T- , ■*©«k3fc*M0!l£BI2 5 5ffl^TI!i^t5„ M 2 5 (1*56^©^ 3 t L 

X ©a* L ^St^fiST & £ . H25i:*t±5lC, *£»«©»*» Lffl 

2«, 3t^!)ffc£X*'J->5 0 0(-&^T3fctf>©3c7KlIi#i&^gg8 0 

o t , a*>L«ifcBi«ft£**'j->5 o otis:^-r*fc»oa*>Lje*H«ia^*B8 5 

Oi, SiATtsi. & *3 , B2 5i:*lJT, 0 1 t M U i fij Si C O ^ T IS, PI U # # 40 
[0133] 

®^y-^--> 3 >&£©ftlfl«i£fcjKBi«i£LT;** U - > 5 0 0 K & ^ "T 5 . 
[0134] 

-73. 3*>L&&HfciS:^gM8 5 0 « , X^-T KI**»llBr77'f l« B* ^ « S J* 

»l©*M0i£H«fc;frffiT£j*L;fcaJ&»LSEiftlIi«t«:, * 7 << K7-f ^AC*«ftft« 
utCi^T, VL&A/Tfr>«. giaf ii«g?SI8 '5 fi( g © # £ 3f 50 
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7. 7 <f H7-r^Afc^Lfc*nfcaa*'LSS*iIJft*;*?'J-->5 0 oi;S?t5, 
[0135] 

o t v 7J'j->5ootii, s*its?gi8 ooiiiota^^nfcgsiitt 
, s*atiitafgi8 5 oi:i^Tg?3nfcg*afii*t, a« # miz m & 
^nt, 3ft*iB4iita*»uit«**3t^wta«>ii*n, x * u - > 5 o o k « , i§ a> u <s 
.*os»a*nfcs»a*iii«30«ii* urns n t <fc^T. f i/y>fti5i 

n 5 r i l: & 0 , ^©T!E:3tf-£nfcilft;5<TjEKIE*£nfc«-£-T ! fe, ^ © S © & £ 

i: i 5 T t 5 , 
[0136] 

* fc . a#i/iiiifi9Kt8soa. w £ © «f m m m t . 75^ F7^a*«*« 

[0137] 

fc> 0 tC , OHPTiJ«t5J:5CLTt)J:li. £ © « ^ , ^ © . URCOHPffllCSft 

*a**L*«H«**tn?naiiiL. * © w w u fc'o h p « is * o h p t « # k * ■& e *. 

£ T €T 4 . 
[0138] 
D . . » 4 © 5* » « : 

0 0 t:g?l/T, Hf SJt^SSCIiStiiiCl/Tlifc*, *56Wtt^htH3t$n 

*> «t u . * tt , &7awm£m&i,&&wm<D -5 s -#&ii&ffia*s&^L, *s 75 £ ir ® 

[0139] 

T©S^LS©&^gM£^T£l-&iaT$>£ 0 0 2 6 l:iti5l:, *^J&0tJ©jg^LiI 

ftii^iii 4H, tiiiiiiAgt i o oi. s?7K®ft&^g«2oo<h, a*afn 

lH«ai^^«3 0 0<h, aia^IIiS?gi 4 0 0 i, & « A T Iri * . & 43 , 02 6 
* vj T . Hi t|SH;i*5*l:o^Ttt, Htff 6ftl/T*5, t©#»&R!itt« 

[0140] 

*HJg0»J^*5^T«, H 2 6 i:St<k5 I:, ^^iiifttti2>£j8ioo<h3?^lliftg:^:&S 

2 o o$7^j->5 o o©^®Mi*ga«L, aAaf si«ttj*gi3 o oia*vif 

ilt^f 11 4 0 0 S7J'J-> 5 0 0 C0«iBm:EIl/T^<5. 
[0141] 

t l/T, a^iii^til^^Bl 0 0 6 tb ts L £ ^ TH .ft £ 3? ^ Hi i ft S ^ g S 2 0 0 

t . mwfre>7.>7 u - > 5 o o \zm^?z<D\zML. mftL&&mmmi]mm 3 0 0 ^e> 

m*Lfc38^LSe«liii«*aj&»b*«H*!a:^8«4 0 0 \z <fc ^ T . f u - > 

5 0 0 i;jS?T5ct5i:l/TH5. 

[0142] 

ft t , ^{"j->5ootij, Wis^sa^snfcs^iinftt, tiA^gfsn&a 

* L 86 BO ft «fc . *«3«^WCtt*Sn<5ili:lc«:D, «^Hftfcjai*»Lflia*t*^«^S 
© & £ *IT , 7i"J-> 5 0 0l:llll»l:KLlilSh51iiUtt, j§75>L1f$8-©iI© 
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aifffctifctLTfe, * o 8B » s n fc ia « tt l « « *« a * ii s n t ^ * i ic o 

[0143] 

ft 43 , *3«EJi«fc43HT, SvifttS?iHI 2 0 0'*^^'J->.5 0 OOttiEinCfitl/ 
, a*>L££flft&?gft4 0 0£X*U->5 0 OCDWiillfcfiitftfttoOl:, 
I«S?li 2 0 0fc**U->5 0 0 ©#®iCSSl/. SiaiiI8!S?li4 0 

0 OCfilL, g^Lti®i&t(I®)i^XJ"J-> 5 0 0ICS?UT, 3. * U - > 5 0 
[0 1 4 4] 

e . m 5 cd m m w •. 

£ T , ± SB L HI NK *3 T t* , S^I#tlAaf $lft^^iftjS?SIl:J:t)T 
X * U - > 5 0 Ol:g?LT, 7,5 'J - > 5 0 0 "CUf S )t#Wt; tit 5 <fc 5 I: t T ^ 

5 C 1/ T fe i is . 
[0145] 

T , *<D«t5ftSI*«SB2 7 ftffl^Tttit*. 02 7te:*:fgt8OSg5CD|£ig0!I<hL 

46&*gfil6te, ^^Ei#£ffi2>t-5fc#©^^iIi&{ij*Fg«10 0£, 3? ?S iS & £ B 
ISt;:^*T5fc«><£>®»^^£ffi9 0 Oi, S*>Lf ilSJtiJLTIilitSSiai! 

miij^tti*^B3 o o <t , mfrL&&m»&mm&mmm 9 0 ooiicsitsfcftw 

I^LfiitSfgf 4 0 Ot, * «t A T l» * . ft & . 02 7 l:t5UT. SliiUffi 
[0146] 

i ^ ^ ft i*^ 6 t jo d , gsiitu^gi i o o i:i«$n, ^(D&Tjimmmjjmw 

1 o o e m * s n fc-a 7R mik «: ® is n * s5 r * . 

[0147] 30 

s»ixjHtt»?si4ooa. a*>nt*i«m*«i3oo*6iiiAsnfc 

a^L^&B&£H£ia^g«9 0 0 CD W ® K « ^ "T £ . 
[0148] 

fi£ o T , H***S«9 0 0©BiiBTtt» itgSgl 9 0 0 Ci^TtS^nfctSl 
# <h , S*aSg«I*fif814 0 OIlioTftfSnfcS^LSEJIIttt. # ft * W K 

[0149] 

ft 43, Bjfgfg^ge 9 0 OCOlItli, B & ^ 7* g « 9 0 0 IliDSS^nfci^fflSitt 40 

, a*»use»Hi«ift^8«4ooK«ki3t9!^snfca*>LseiftH«o»»*sit, w * a 

*<Sftt5®T, ifcbttiU&««>fc*ilfflta«, fc&Wlc^eaSifteft^JcS*::, B 
^<ta;5^L^^iii^<DffljCtMft^-l.a*il3S-rsi<k^« t *LU. 
[0150] 

<fc o T , Z\<D£5\ZVTWm&7xmW 9 0 0 <DWW\Z1&lstiit<tl1tmib&frW»>S:. tf V s 
tJ-^^v^t^*;^* 5ftifT«f ITESl, ^U->>^Jci^iii«<D^]En - # 

, ^(D^iEzi z ntzm&tf^iEizmif: z nrzm&T . ^vwmizmtb&mfLrzmfr 
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[0151] 

fc *s . * n m m ic * to t , ia«^^g«9oo<z>iij®{cte, itg^gi9 o oci^t 
ia * 3t tt a a l , £*>L£&iB<fe&9£ff4 o o & % <Dmfrv&&mm<Dmmytte-tft%. 

«T5i5SA-75 7-^<Iftt'-A7.^U y * £ © fig m * & « S d £ *< # £ L H 

S S . 
[0152] 

*&, # IIJS 0Uc v> T . Silf5i8!ii,gf 9 0 0 Ciil:KSLT, 
H«i£*-©lljtfe3t^g@9 0 OOiIl:fi¥t5^bOi:, ig^L&&ili«£ili»^5K8 
1 9 0 0 (Dmmizm^VX , 3l^iljffc£*-<7)lli&3f^g«9 0 0 ©BIl:g?t5utl: 
«k O , @Jffcg^gfi9 O.OOHTif S3t^«i:iIt5i5{:Ltt)iu. 
[0153] 
F . m 6 CD £ ft 09 : 

£ T , Jb IB L * « 00 (SS5®$ffi0!ll;ift<) *S H T tt , Xi"J->5 0 Ot:«$iI{([ 

a^u*»ia*sft^LT, 7?'j-> 5 0 0 TifS)t$tti:iit5 20 
«k o \z I, t to fc *» , *^^tt^n(-is^^n.5'b(D-ett^<, x^u->i:s¥$nfcs 

^Hi£t<Z)IIi«ft£, X ? U - > tc *5 n T , mfrV&&mi8HzmVT&&TZZiziZ&t). 
S^S«^:S^l/$ilB«2:^^^fi9i:f I £ i* 5 «k 5 H U t t) <k 
[0154] 

T « , *CD«k5ft*lS«*H2 8 61t»TKiBt5. « 2 8 « * © f& 6 © IS «5 W £ L 

* & g a 1 8 « , ssi«^m^t5fcfcogsiS!ai*gi loot, s * h « * s 

ztztb<D&7*m&®^mm 2 o o t, »a»L£jftH*s£jSLTttja"r*j8a»c*« 
mm mm 3 o o t . s^^n^ia^^^s^L^^a^d^CT^M-r^ct^wrtg 

43tl!SB^^ U->1 OOOi, SIAT^S. & & , 8 2 8 Cii>T. ■ 1 -£ H £ ft 30 
[0155] 

&7nmm&^mw 2 o o « , «^®#m^gfii o o & $ tuti nrzmmwmzytmmx 
>? u - > l o o ocs?is. 

[0156] 

■3t««7^U->l 0 0 0 14. DMDft£*6«^Tii!l, ig rf» L ^ & Bi ffc ffl £ gj S 3 0 

oi:«asn, s^u^^si»m^K«3 o o*»sffi.;fr3n&a;frL3eaiiB*©i*««# 

o o © ® « , ^gcw&ffiss^^safis n t giafiiiiiiAii3oo*^ 
m**tifca*»Lae»®«©8fc««#ni&i;T, &&®3i^©K*rfc>&<isssrsn, yt&m 40 

* £r 'J - > 1 0 0 0 4*HT, iSiat«I«i:»«il/tg»/^->*«t)S3n5. 
ft (4 , f csW/^->i:)j:i;TS»$nT, ^ H £ £ it & o 

[0157] 

ft o T , *«|XJU-> 1 0 0 0 Tli, giI«S?gi 2 0 0 CJ;^TS?$nfc$ 

situ, 3i^ia«Ka*>ui««*«ft^Wfcai«)i&snT. «H7?y->iooo 
i:««wcftmi3n4HiiLTii, »*L*«©si©i&sn&8i©&*iH*fc#*;i 
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«k^T, Z\ © J; o \z L T^fP!7 ? 'J - > 1 0 0 0 \zvk L th £ titzMtb&frWm £ , t* ^ 

frfcnfctLtfe, * <d mm z n tz m mtz \s. . v m m&ntb& nx \<> % z\ £ iz rs. v 

[0159] 

*mmmiz&\,*T , 3ti»7?'j->ioooHT. ss>f^(D^^ii7 > ^'j-> 

ffl v» *« , aia©Jt««7^'J->*ffliJTfeJ;u. « A « , *0D3tM^i"j-> 
a , is;t^j^t*fifiEsnT^o, g*a«i«tfi*gi 3 o o*^©s*ati 10 
w&<Dm&mmzi£KT . «iiixi'ij->iooo4#iLt 1 i^L^isiiii:^^ 

LfcSjg/t^->Sr^fi!c-rS. -€-z:i3W®^e, Sj7KllH$g:^gB20 0 iCioTS^I 
US £ § 5 . S£^T, -t<B*jeH** , J->1 0 0 0Ttt, ^^iS^S^S«2 0 0fCck 

■3tg?$nfcggiit, Sia/i * - > t u i fr&fr l m t , t^sa s 

[0160] 
G. 17 (D^mM : 

[0161] 

T 'tt , *OJ:5&j|*W*H2 9 SfflUTH«t5. B9 2 9 tt*« W O JB 7 U 

x©iiaiJ6)A*gi$st^s0TJ&5 o 02 9 \z ^ -r «fc -5 k: , 

*^*gi2 o is, s^is^<&Ui^-r-5fc«6o^^iii«m*^eiooi, 3t ^ m & & 

^T£fc«&<Z>g^iIi&iS:^i£g2 0 0 i, S^L^&iS&fc^L&^cS^L^&iiii&x 

?'j->i loot, sffiAtus. H29Cii>T. aupm;ii«8*i:^n 

[0162] 

&7*wm®i§-gim 2 o oij, ssiitii*8ii o 0 36^m*$ti;t^^®«^S75>u^ 30 

M®«^^'J->1 1 0 OK&^TSo 
[0163] 

[0164] 

0 , *S « £ b T > S^H«HS^b1f«*«^^Wtw««)jiSnT, ft£PIX* I J->10 

0 0 \z m&#3\zyt m z n zm» izvx\z. m& ^ mm ft tzMtb&?>-w»&n 

5:t*stf 5. 40 
[0165] 

«fc o T , £<7)<fc'5KLTjgrt>L^&iIi«i7 > ^'J-->l 1 0 0 II^Lffi^nfc mft ii W « 

t tc & 5 , -t©^iE3tr-anfciii«i*«^iEicE**nfc«^'T?t>, ^©ia«nai«i>iis 
t & t # 3 . 

[0166] 

? u - > £ « i> # . »ias!©3taEn^^ , j->sffl^T , b«fc^. ^ © « -s- , s^lii 50 
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£ & £ £ o . i^Liiit^^ u->i i o oTii, s^^nfe^^sj^^, ^ o & s 

[0167] 

S , * * «i « *5 t» T , Si>L««i«7^iJ->l 100U, 1 tt T , 3ft> -D , H« S 
I«^i"J->SffiIl. WJEO«PWinBBITAn»*.*J:5tLT%)J:VJ. ft S VM4 , ft 

[0168] 10 

h . m 8 m ffi m 

* , »36^L«lftiiHfc*JC-<iDiii«iai^Ktl9 0 0Oia®f-t9:^r<5c:tfcJ:D, W # * * * 
Wi:113t5,t5f:LTUfc*«, #»iBtt;i*-i»cl8j£;£n*<b©Tttfc<, Si & 3c Si 

19 o o © ® as k a * a ntcn7jkwm<Dwmyt& . ftgwjR^Ta^LSEifcMfltfcfcUT 

««ti:ii:±D, 3^lH*iaa>LSe«B*i:£tt¥«K:«*S**«fc"3l;:LT'bJ; 
i/i . 

[0169] 

T? J4 , *-©«fc.3fclli60!ISH3 06fflUTK«t4.'H3 Ote*5SHJ©!B8©^;6g0»J«fcL 
TC5»frl/iftii»illltSr»aBT*«. B3 Oi:iti5C. #f**6«©aa>HI 20 
4& & * g « 2 2 14 , a^H**m*-r*fc*0*^iB*ffi*«ill 0 ot. ^ ^ ® & £ 3c . 
it5f:»OHiigi9 0 Ot, aa*USe«IH*S£JdcLTtija"r*a*>L**B!* 
111*813 O 0 £ , IB «i Sc 5k g tt 9 O 0*>6©H«3t*a36»LSB»H<fcfcl6:i;T«p-r* 
££75<pJt6&ft^IIS3ffl 2 0 0<!:, * « A. T lr» * . fcfc, H 3 O 45 H T . B2 7tB 

[0170] 

9 o o tt . ^^ii^m*^gi o o#6iiiAsnfcx$ii«iic«»r 

s . 

[0171] 

3t SC W * ^ 1 2 0 Ott . ffil/U^/U'*^?TliD, Si # 3c ^ & « 9 0 0 © IS ® © ifi 30 

Si tc S3 S S ft * . 3s fc . ^fiif l 2 0 OIJ. gAaiSiI*aj*ii3 o oi; & £ 
*SSn&*SB«cDi«3t*«Bt*. IftWC tt, 3ttii? l 2 0 0 «, S*>tl 
H«nc*titSLfcaa/t £ £ > ii^i£19 0 OCi^T^f $n 

fca*B«©B«*A«iiT5t. -t©ia«k3ti4-t©aa^^->cjt?i;Ta!»i*stt* 

[0 1 7 2] 

ft ^ T , *f iff l 2 0 OTte, a^iH#S^g«2 0 0 l:J;oTS^$nfcgSl« 

it, *wia*ca*>Lfli«**3i6^fi*ik:«!«)ji*nT, ^fffiiif 1 2 0 ocotiti^ 
wtc^Lm^nsiij^tLTtt, a*»L««©«»&*nfcsa&*H**#.*3:<fca«T 

* S c 

[0173] 

ctoT, Cl©cfc'5^UT^^iSffl 2 0 0tCB*Lffi$nfcS«e>ji*ili^S:. £ ^ * # * 

^tuit5:tia^, 5F3E3tr-anfc»«*«»K:*j!., stars;: 

[0174] 50 
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i . ss 9 © m m m 

ST, ± g3 L !& 8 <omt&m\Z^^X\t, 3tfiif 1 2 0 O^ffllst^fc*!, # Si BJJ « 
[0175] 

T tt , *Oi5ftSII«SH3 Ul^TKit*. 03 1te*SSBJ3©!g9<Z)f|]!j6 0iJ<hL 

^-TSfci*<75ia«^^gtt9 0 0 <h , a^L^&@i#£^L&A,*:ai§;|£l 3 0 0 <h , £ 
iAT^i. S3 OC^tit, H2 7tHi;iJJB*i:oi»Ttt. Is] C # -5§ £ L 10 

[0176] 

i«ssgi9 o o « , ^^ia«m*^si o o^^ffi^$n^g^s»^is®t'«^-r 

[0177] 

EPMtSC tlri^T, ^ L & A, T* ^ 3 , 
[0178] 

tot, tosisnoo*. Biassi9ooi:i^TSssnft« ^ m & © m & 
yt&m&r z z. ttiot , aisi 3 0 0 « , ^^Bj»s^^B2 0 oi;<toTjs? 20 

Sti^^^H^t, ¥L&£tlTU£art>L&&iIi«i£, wicii^nsc tea 

0, jh t u t , *^H«»caso»Li«iBA«^^WKS*ii*nT, a m « 1 3 0 0 © an m 
\z mm w \z q* l m £ n 3 ib m t u x i* , a l « * o a «6 )i*nfca«6ii*ii!#*f#« ^ 

[0179] 

£ o X , dO<fc-5^tTSi§«1 3 0 0(C^LttS$nfcffia?)ji*.iii^$:, Hx^TJ^^-^ 

7 s v * > *.*7&£*TiUeLT8a«L, T Is s s > 9iZ £ & mm<?)*IE 3 V - ifift t) tl ft ± 

l/Tfc, * © IB & S n K «i K , © >F IE 

[0180] 

j . m 1 o ommm 

cF X , _k IH b fc Sg 1 © f£ M m \Z *5 ^ X . gSItS?gt 2 0 0l;<toT7i/'J->5 

0 0 \zm.mmm&&ifL , a^L^&ia&g:^g«4 0 o{zj;oT7.^'j->so ot:g 

[0181] 

T , *CD«fc5&j|IWSH3 2SfflUT«lit4. 133 2 IS * BJ3 o fg l O © S£ 0tj £ 40 
LTOa4>l/I»ji*S16St»8HT*5. 0 3 2 II^tiQl:, * 0>J © a a> L 
il«>i&*g«2 6tt, S^lii#S:ffi7J-r5fe»6©^^®^m*^gl0 0t, a ^ L £ & 

S)tf»i:iiLTXf ij->5 o oi:S?-r5fc*©l«g?gli 4 0 ot, £ fit *. 

TV^. *5 . 03 2 IC^^T, 0 1 i^UISlcIilC^^TIi, 1^ U £ ft L T 43 O 
[0182] 

03 3«03 2K:fett3iii&&3rg«l 4 0 0©#lEjc£^T:7*n«;/£®T<&3. t£ ^ 

SII 1 4 0 0IS. ^Bi;i^^*6a9Ti!J. itl/T. 2 1 4 O 2 , 140 

8 <k . ^||/1*;i,&£^e>^5 20©ft^ISi{§^l 404, 1 4 1 Oi, Dte-AXT* 50 
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iJ^ 1 4 0 6 t, i7-1412t, g?)tf^l414t, 2 OWIUhIK 14 16 
, 1418i.'tlATl>S. 
[0183] 

& * . - H 3 3TB. XII 4 0 2, 14 0 8 *>58?)t*»l 4 1 4 C I 5 3t8S * C . 
[0184] 

mfrL&mwM&ifmm 1 4 0 0 t n , s?^is#tii^g« 1 0 oa>&ai#snfc*jj*iinft 

COBfc&fM#£A;OL, ffiliB 1 4 1 6 Kfet>T, f 

t«DR«|fl:J:oT*S!l*f 1 4 0 4 «l»1-«. ^ LT, ft2I 1 4 0 2 *» 6 
• 03t^-e©)tSEiS^f 1 4 0 4 TSiS^t5uii:J;l3 1 *-CD«*±EWfc««*K:*i;T. 10 

£ u x , ^mmmomm^t^m z . :;t, i 4 0 4«. ^is&coiij#ft£ 

«*tfsa^KLTWWT*«fc5K«j63c*nT*50, -e©m&tb*:s<iftcoiijfgift cr& 

, 3t;KiIi«?C0iIj&ft) li-tOS*fl*lf-A^^U y * 1 4 0 6 tAM^ns. 
[0185] 

- # , m& v&mmmmti g§ 3 0 o^ctii^$nfes^L^^ffli#w^«fi^s:A*L 

ICi^T^IIHtf 1 4 1 L T , ^1 1 4 0 8 ©)t^ ^®3tf 

f 1 4 1 OTSia^tSCtiaf), -t© ft £ ±BEi*fc{t#CJ6£T*HLT, S L * 

&BifccoiIi#tft£f#£. zi T , XXllifl 4 l.Ott, K«l*f l 4 o 4tttS»l: 

d ft co si # ft (tab%, s^utttiftoitx) Bi7-i4i2TSit^nT, ft 

B«:*rDlfttf£nfc«. ^fttf-A^^'J ^ 1 4 0 6 CAM^tl^. 
[0186] 

fiJtt-i^^'J^ 1 4 0 6tt, SfiJt&SSL, Pfl*«fi»t5i5i:i*SftT 
^ * & * , ft ^ f® 31 ^ 1 4 0 4 *60Sf*Oi«3«ttI3tt-AX^'JyJ 1 4 0 6 £ 
jg i& U , ft^iS^^l 4 1 O^SCOPiSftCOMfcftteilftlf-A^T/'Jy* 1 4 0 6 T5 
»l/T, IUC^S)ESftfcIfll3ttbTa?3t*3lS.l 4 1 4l:A»Sn5. fU, & ^ 
ft^^l 4 1 4 tt , ■€-<7)'&fi5c$nAclli#ftSrX^'J->5 0 0i:tt*»?t4. 
[0187] 

f ^T. M*e-i7^U^ 1 4 0 6 Ttt, ftS5PI^^1 4 0 4 ^e>®«ft<hLTai^ 30 

^nfe^^ia«!t, ft^us^i 4 i o*>6ii*Kii/TiH»sn&a«»L«*nfc-t, 
sni, 7i/u->5 o oci^Mcftiai^n^ittLTtt, jga>Lit*acostf>&£ 

[0188] 

cb^T, nckifcLT^^U-^s o oi:fti/fflsnftI*ii*It&, tf ^ * # * 7 

tUti, ^ co IE Hfc £ *l Ej «t l~ . Sa>L1t«*«S»i&3:*iTV»5;:£K:ft?>, CO 

IftlHti^tCiO. TiE3fcf-SnfcI«Sill:58fl, iits d t^^f 5. 40 
[0189] 

& *5 , * m \Z 43 H T , ft^Siat^l 4 0 4. 1 4 1 0 HT, i& H A * ;P & £ CO >g i® 

«t IrJ . * , ft -& fife m ¥ t'b X , <i ft fcf - A * y U y * 1 4 0 6 -Sr ffi T to £ *t , A - 7 
57"-a£*ffl^5i5l:bTfeJ:is. £ e. K: , 3?^BHfc<hig^L^&Bifc<fcT', ft £ Pi 
^^©g2e&An^A£J;^t*LTfe=t<, Sfi3tiPfi*i5An#A5i3CLTfc 
ct o £ it , )t f i ^ f tt , ftK*»6fifte-A^^»Jy^l 4 0 6*TOWOft» + O 

[0190] 

K . m 1 1 CO SI ft 0!| : 50 
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[0191] 

bToa*»l/I»3&*8tSSt»«HT**. B3 4fc:jfc-r«l:'3K, # H S6 #J Sit L 

ifcii^gi2 8ii, ^^Hi«?&ffi*-rsfe*©^^iii#ai^g«iooi, ^ ^ m m t. 

bOOt, S ft A T U * . fc *3 , H 3 4 K *5 tr» T , Hlil^UilSSiCOUTIi, H t 

Lit 0 > *<0»«Ba:BlW«*ISr 10 
[0192] 

B 3 5US3 4IC*3tt&®ife&^£eBl 5 0 0 ©ipj^Sty O ^@T» 5. Hi ffe & ^ 
KllSOOtt. ^Oi;i^*v6*5T*D, 4tl/T, 2 -Z><D KM I 4 0 2 , 1 40 

8^, m§k/i*»te $ i&zyt&mm? i 4 o 4 sici 502^, m yt tr - a * 

^'J7^ 1 4 0 6 i, 55-1412t, )J?)l6^ll414t, AljaHSl 4 1 6 i, 
[0193] 

£ £ , SISl 5 0 2tt, ^77l6f*5)SoTl50, ^ <£> # 5? 7, 

« ± fc EP -5 d £ I;: £ ^> T , ¥ L & A, T v> 3 0 £ , — :£ © ® K lid 3fc « a« El 9 tt e> 20 

n x v> s o 

[0 1 9 4] 

13. *5 , 0 3 5 til, % K 1 4 0 2 , 1 4 0 8 *^8? % ¥ ^ 1 4 1 4 IC 1 5 3t?Sf I: II , 
[0195] 

3rt>La!&ia««:^ggi 5 0 0-PH, &*kW&\Z-D H T « Sf§ 1 0 © HSfi 0tj «h JIM;: > g 

^ia«ai*^si o o*^tii^$nfe^^ia^©B*»m#^<toT^^iis^i 4 0 4 & 
m®L, it mi 4 0 2 & z nyt&yt&mm? 1 4 0 4 \z^ 0 ±m^mmmzmcxmmL 

X , fit, & H « O Hi ft % ( T fc to 5 , ^^®^<7DiS^^) 

««si^iis{i^tUTi±}|«rsn, fijte-A^yjy^i 4 0 6i:A»sh4. 30 

[0196] 

— L««iU«kfct3UT»i, JtSl 4 0 8 i>6©3t.S. S^L^&iIj»£3fLj* t A, 

«aa«i 5 0 2Taistscti:«i:D. mfrL&&wm<Dwmytiz&m-?2>. 
sifii 5 0 2ii, ^o#tt^.nfcii^«(cj;-pT, w&yt&mz.\£PimytizisT mm -t 

SJjifcfcricSnTistK *©IB» Lfc P Sit©I«3t (T&to^, atf>bE&Hi«j<Z)Hi 

m?t) H57-i 4 1 2tsst?nx, sjtt-^x^'j 1 4 0 6 cA^sns. 

[0197] 

"t 1/ T , Tt^P^^l 4 0 4 *^©S{i7t©ili^7 , 6HiS?ttf-AX^ > 'J > * 1 4 0 6 £ jg 
ML, S iS « 1 5 0 2j&*6©P«*fc©lH*ft«:fitttr-/x;*:/iJ y * 1 4 0 6 TS»H 
. IUC^)ilc$tlfcIt)ttLTSf ^^^1 4 1 4HAM3n5. & ¥ ft # & 1 4 1 4 40 

n , *o^issnfci«ji6*7? 'j->5 o o^it^g^-r-s. 

[0198] 

t^oT, <l7te-A7,^U v 9 1 4 0 ft ^ 91 31 T 1 4 0 4^<E>Hi#ft<!:LTffi&f 

£n*i3?^Hil&£, 21S 1 5 0 2 ^6I**iLTIfl»Sft&a*LJ5«I«i. *< ft 

T > ^^U->5 0 0fc«»WfcUfemian*H«k<!:LT«, 

S«)ii*iii«S»SCt**T*a. i^T, TUi/^sZiZ&ZM&KD^iEziV-tfftfrn 

iEatr — atifcH«*«^jEfc:iB**nfc*'&T | b, © s a & * n & » a> l « « ai -r 
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[0199] 

fc 45 , * M m m \Z 45 U T » , Si@« 1 5 0 2 iLT t ^7Xfi&ffflli5J;5l;L/S:^, 
IS t> EP fliJ © fiii > & # tt J; 9 ¥ L & tf «fc 5 K L T J; . £ ft , ii « -ft T 

7-14 1 2 tbTiSScTSi^CLTfeiVJ, 
[ 0 2 0 0 ] 

£ Ac, # §6 « AUK 45 V» T li , 3t««*fl 4 0 4 tl/T. & /t * £ © j£ ig M © ft £ 
W * ? £ ffl ^ T V» * *« , DMDftf0E»i©3l6«l»f 6I^5,k5i:l/Tt)J:^. * 
• ft. *^)i£if tlx, I*t-AX^'J»^i 4 0 6 *ffiu-cn5iJ, ;\-y s. 10 

[ 0 2 0 1 ] 

* ft , SSIftll^^Tt). **I«0**«#'i:«):oTBft3nSjef P*f 1 4 0 4 

ft 43 , IOittt«l 0O*«S«Tt»HiT*«. 3 6 13 . JtfiH^f 1 4 0 4 t31« 
l 5 0 2 OEItAfttA«J:3l:lTfcJ;<, Svll^a^l/Xilt^T. S<Ift 
tPiBJttSAn#A4J:5l:bTtJ:^. * , ffllf 1 4 0 4 ^ ig i§ *£ 1 5 0 2 

\t. ytMfr*>m%\z^i**-f.y) y * 1 4 0 6 *To(nioftis*ott*oaa & & s k be a 

[ 0 2 0 2 ] 20 
L. i 1 2 ClJSI : 

st, -tiaurcfgi 0 © mm m iz 45 ^ t 12 , 2oots$fflUT, 3c^is&©iii«?£<hi§ 
& Lmmmm&mmyt&^n^tL'&T , ^n&H«)ts®7t^-Axyu y * 1 4 0 6 & 
fojt^**? T^fiUt-5 3 ti:«koT, «wlii«itaj&»uae«1iI«tS»^«liSftS 

* 5 «t -5 \z L T ^ £ tfi , *5gittint:Bg)£$ti5t)©Tlift< 1 lO©ftiH£ffl<AT, 

[ 0 2 0 3 ] 

7? « , ■*©«fc3fc*tfi«&BiiiSfl!^TBl91?-4. fr 45 . *5£S&#l©ig^Lil8?>&*ge 
©£##!/&«. H3 2K:SUfc»lS£:K«IPI*T**©T. * © i¥ *ffl & IK W \t % Rg t -5 . 
{EL, iSl<l<!:S^LfiHfii£7tfMl:lI.l,T7i?'J->5 0 0l:g:?t5fc» 30 
OitS?ggtLTtt, 03 6 l;S1-Miig?gl 1 6 0 0 & ffl t> S . 
[ 0 2 0 4 ] 

03 6 * fg W © IS 1 2©SSffi«£LT©«j&>L*«>i&*SISK:4m*lII«H:««l 6 

0 0 (DffidL&Tjk-? 7 U y ? mi? & % . HS # S 3f £S ft 1 6 0 0 li > :/nv>x^*^6/&oT 
430, itLT, Jtll 6 0 2 t, «fi/U;Ktfil»5«42^CDJlE«l*? 1 4 0 4, 

1 4 1 0 <h , g?3t^Ml 4 1 4t, 2 0©jai@B 1 4 1 6, 1 4 1 8 t, *i>LTH 
5. fc45, H3 B3 3 tPICifiltSiKoUTa. HtMt-ttlTi 0 , 

© p so & k w a # »s -r 5 . 

[ 0 2 0 5 ] 

& 45 . 03 6 T , 3t JB 1 6 0 2 3i^e.S^ft^^l 4 1 4 1:1 * I: (J , ±g2Lfc^ 40 

[ 0 2 0 6 ] 

s^ug!«iia««:^gei 6 o ot«, * r . ^^®«m*^«i o o & *> mt> 2 ntzm 
7r,mm<D$kmmn* xti l . ii@fsi 4 1 6 k 45 n t , fc«*©nifii«is 

£ L & , J E-©^«fS^(3ck^Tft^il^^l 4 0 4?grigi!j-r'5. f LT. )!£I160 
2*^6©ft^^-©ft^li^^l 4 0 4 til$t5:i:l:il3, -^©ft^±iEe*i^(I^{3 

fS^TMLt, 3? 7* is © is & ?t t u t tti -r s . 

[ 0 2 0 7 ] 

& k , 3*>L£aiatttBft&tt3 0 0 & $ tan 2 tiftm&is&&mm<Dmmmn& \jj l 
, iaaiHissi 4 1 8 tc 43 ^ t , j £<Dvk&mn\zffi*<DwmiiQ : m$:mLtz'&. ^<D^mmn 50 
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Ki^TX^IIf 1 4 1 OfiBftl-4. f LI, yt&mX? 1 4 0 4fr*>attt<tltzW 

mytz^vyt^mm? 1 4 1 0T-a$£-&5;i<!:i;:<fc9, ■€-©H*ft£±fl3»«fc<nt-t;:js 

1 4 A » T 4 . tl/T, 4 1 4tt, -e-W^^c$nfcia«^Sr^^U->5 

[ 0 2 0 8 ] 

fiE r> T , )t^llfl410ttt, 3ttB*fl 4 0 4 *6I«*tUTtiUtSnfc*S 

ft o , ^iHi, s^mtafrLimijtjie^wKiftajnT. x^j->5ooi: 

[ 0 2 0 9 ] 

iot, ^o«k5l:UX7^U->5 0 0l:iftLtli$nfci*ji*ili$> fc? -r * # * ^ 
■^X^^^^^^^if-P^^LTIE^L, 5^ U S' > ^ K ck £ ® » © ^ IE 3 £ - # ff fc> *l 

<hLTt>, *<D&mt< titzmm\z\z. g^LnaiiiftainTt^itnat). -t © * 

[0210] 

ft 43, #1 J£ #] Id 43 V> T , 1 4 0 4, 1 4 1 0 t l/T, II * Jl/ ft £ © jg i& 

t & <k n . 

[0211] 

m . m 1 3 © m m m 

ST, -tfELfcSgl 2 © |* m m C 43 T , S*>L£&IIi«©iiiifcft£^Sfc©tI, ft ^ 

fc£^L&^cjgj®«£fflv>3<fc?KLT i befc^o 

[0212] 

Ttt, *©«k5ttllJfi«SHiB-Sffl^TI8?8r*. ft 43, * II ffi 0!l © jg L if © & * & II 

© £ # * J* tt , 03 4l::^Lfc$fiS<fc«£|Hj&T;&£>©T*, ^©PSfflftia^te^BS-r*. 30 

{a L , l^ittgiatiii«t**fWi;iii,TXi'U->5 o o k & ^ T 5 © 

©liia^gltUTtt, H37i:StI«8?Sll 7 0 0 * Jfl U * . 
[0213] 

03 7«2js:^^<7)mi 3 © HJfi « i L T © » 3&» L « «) ii * « « t 43 *t S H • » 3|E SI* 1 7 

0 0©^fi£Sr^-ryn^^|gT*S„ 7 0 Ott, ^"ni;ai^^^e.^^T 
430, iHT, 6 0 2 t, 1 4 0 4 t, igi® 
* 1 7 0 2 t , fi^Jfc^^l 4 1 4i, *!L 3 13 8§ 1 4 1 6 <h , ft 43, 03 
7 C43^T, 13 6 t^Uis£S^l:oi5Ttt, K DSf* WLX43 0 . * © l¥ KB ft 1& W 

tt m bs r * . 

[0214] 40 
£ £ , 8I« 1 7 0 2 U, #5*«fc£j&»SJdc-3T43?K S^LS!ilHfil$. © # 5> 7, 

s±i;W9it5i ti:«fcox, 2? b & a, t ^ 5 . 

[0215] 

ft 43, 03 7flt fit 1 6 0 2 A^«?«f*l 4 1 4 £ * % K * K « , ± IB L & * 

^^^©^^^^fc?¥fi-r^^. & 93 * tss isfc -r s ft © tc « as $ n t v> s . 

[0216] 

Si^i!ili*fi?gil 5 0 0 TI4, S -T , »12©^»«-tlPI«C. S^Hi^tfl^^ 

ii o o*>6ia*anfcsjsi«os«fif cjj^Tjttniff i 4 0 4 &mmv. ytm 

1 6 0 2 *^©^JffHlf 1 4 0 4 CkO±E«iHlfC*i;T«iLT. m^M& 

<DM&yt t lt mm? z * 50 
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[0217] 

# k , jt«n*f i 4 o 4*»eai»snfci«*s:. s l &mwm& w- l & a, & a a « 

l 7 0 2 TSl$t5^tl:cJ;ip, *^Htflta*»LSCift1iI«o^BRSnfcia«3tJZ*jft 
LTliiltL, a?*¥*14 14ia»t5. *LT, S?*f « 1 4 1 4 It CD ^ fifc 

anfcHfliftS:** u - > 5 o ocis^fifts. 

[0218] 

{jot, i 7 o 2 ttt. % & m m =? i 4 o 4 a* e a m % t. l t m s* s n ^ ^ i® & 
, ^iht, s*iica*Lii««**fi!ii:i»a*nT. 7^j->5ooi:*» 

55. <fc o T . ^U5'>*fc±5HI*©*IE:3fc:--*«fTfc>ftfc£LT'b, ^ © e-A £ n 7c 
If ft fC 14 m *> L It 18 *« S * & * n T V> •& £ t \Z ft 0 , ^:<D^JEU t!— Sn&BB***^iEt 

[0219] 

ft 43 , * m M m iz 43 U T 14 , a a « 1 7 0 2 iLT, *57iftfffit»SJ:5l:Lfc*», 

H ft t> ep 0J co ffi , M #r *t vt ft £ <k 0 ^ L & tr «fc 5 b t &. «fc ■ n . £ ft , a a S ft A t 
, a*»Ua**¥L&Av*!3 7-ftt*CS»SS«^5J:5l:LTt)J:l». 
[ 0 2 2 0 ] 20 

$ ft , * * » « 1 43 v» t , iiEiif i 4 0 4 iu, tKa/t*;wftf©aaa!©3taE 

■Ufc^*/HU-Clr»*a«, DMbfti'«)S»fl©JIEti*fftllu*J:3l:LTfeJ:k>. 
[ 0 2 2 1 ] 

56, giiti:oMTfe, t;d:oTI®i$ni.)tf 140 4 

ft 43, ^©^i«mi2oo^jg0ijTfcPi^-e*5. sen, ^sssssfi 4 0 4^si« 

1 7 0 2 0EI*Ani^5 t k5i;lTfe«k^. 
[ 0 2 2 2 ] 

n . s& 1 4 © m m m : 

± ie l fc * 1 oR&mi 1 (Dmmmxit. w&ta>i*mwto\z&^T , on * e - a * u * 30 

[ 0 2 2 3 ] 

T 14 . ^0Di5&HIMf:^v>TI«^t5. -Tftfcti, * * « « C 43 ^ T 14 , ^ ^ Bi ft £ 

ift^-r*fc»©**Hiftts:3p(K«t, a*»b**H«i*a^"r«.fc«>©a*»Lac*iiHfcta! 

^ffltU * n 6 © iffl # K , 03 3 SfcttS3 5l:SLfcffl3tt-A^7 , 'J 7 

* 1 4 0 6^s^-i 4 1 2£gs«T5. f it. m^mm&^mmftz&ifztLft&TR 
mm<Dwmyt£&fris&&mm&w-m&frz&^znftmfr\s&&mm<Dm»X£&myt 

t-AXXUy^ 1 4 0 6 T'^fiELfc±T. ^©^J&£n7ciBft?fc£7>:7U->5 0 0 (1 40 
[ 0 2 2 4 ] 

^ & Hi ft <h , «JJt*»l:I13n5:ti:a»). ^*Ht, gSitf:g*aia*»* 

^Wt'Sfeii^nT, 7.^U->5 0 0(;«*IWt'?*btt5Sn-5llift < i:LTl4, a L fit 

iE=itr-3&«fTt>nfctLT"b, *coiB»*nfciii«iwt4a^i/W«A*«!»a*nTir»si 

iitrftO. -€-©^FiE=itr-SnfcliHk36«5FiEfcK*Snfc«^Tt), t^iftjASnfcS 
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[ 0 2 2 5 ] 

o . m i b (Dmmm : 

IUni:BS4ti5t)CTIJ<i:<, 09 & & ¥ g ft fl- \z *5 u T S £ S £ J: 5 ic L, T cfc ^ 
[ 0 2 2 6 ] 

^ 1 4 1 0 £ 13 3 7 K L 8 ifi « 1 7 0 2 £ IE ft T 5 . tU, Silt^fgt 

a»ss^3nfc£*isft©Hftft£-e©ft£«*^i 4 i o-caas*5cti:.j:D, 
©®ft3fc£S*L«»Hft©*ft«#K:i£i;T*»iLT. ^^a«^s^L^«iH«ioD^ 

« at s , a^>^^l)n«s?l / a^t•sasl 7 0 2 Tai^*5:^(:J:!), he ® & 

> 5 0 0 Cft*a?t4. 
[ 0 2 2 7 ] 

je n tr - a< ?t t> n £ Life, <t©e«3ftfcsH*iitt»a>Li&«a*ffl*&*ftTv>*;: 

[ 0 2 2 8 ] 

p . mmm 

& *s , *5&Bf}\*±tzLttmmm^mmr*mnzm.*>ti2> feotiu< . t»B64»Ri& 

[ 0 2 2 9 ] 

V> tfi , Bt&:7-'JX^& (DFT) ^">x-^Uyh«»^»SE»«*3lJ--f>«» ( M 
DCT :mod i f i ed DCT) ft E <D ft& © tt & © it 32 & & £ $ ffl T £ £ £ *> *I m T 
ft 5 . 
[ 0 2 3 0 ] 

iEbft«»«TB. SAafitlT, Ri?ai*»X^ai£0, ll:«LT#en5t' 
y Hfi^, p=f-7-^^^Ji:LT^tffe^, * 58 (^12 £ tt K IS ^ $n<5fe©T?«f,j:<, 

i*ot «sa*>uis*t Ltffl^s ^t*>T*5. sfe, c: © ct 5 £«b 

[ 0 2 3 1 ] 

J:ELfclSiS09Tf2, Jt«H*f tit. ^t>«>S*««03t«H* ; f-*fflt»TV»fcj5«, 

r (#) . g , b (*) <D3m&-?n?nm-m£-rz>. \<*t)Q> z ^.fo&oyt&mm 

[ 0 2 3 2 ] 

Jt IB b & H % 09 T 12 , ^}£&^&£f<JfflbT, a*»LB«*6a^L««itSSTl»fc 
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[ 0 2 3 3 ] 

fc *s . mtfrL^mwmtLTte. mt^mm^mm±»\z^-\z^WL^^ « & s » &: < , 
i/t»itteit5aia«ao»tt$ij-fc(ia«s^fe*5i5i:uTt>j:ia, * ft \t 

[ 0 2 3 4 ] 

[BliB©ffimftl&9n 

I 1] * 58 91 © SfS 1 ©Sl«tlT08)i»lI»ii**lt&S1-»liHT*5. 
12] Hll:*fnaA>l«jlH«Ui*ISi 3 0 0 C5ii«iSt^nyi?fiT**. 
13] 3*LX&BlftUftttS3 0 OtfHfrr«a»'I/Xttlt£«AlCD¥M«9t 

14] DCTCioT-KWCf 6ft4fl«»J«»6SrK«HT*4. 

I 5] a*»L«*iaflllB«i:V-*©ffi«t*w-ritt9iHT»*. 
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